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•  All  HF  Band  Transceiver/ 
General  Coverage  Receiver 

•  Fully  Protected  Finals  for 
Continuous  Transmit 

•  Passband  Tuning  and  IF  Shift 

•  Optional  Internal  or  External 
Power  Supplies 

•  Wide  Selection  of  Optional 
Filters  and  Filter  Combinations 

The  IC-745  is  a  versatile  HF  base 
station  transceiver  with  a  lOOdB  dyn- 
amic range  receiver  and  a  100  watt 
transmitter.    PLUS  it  has  features  usual- 
ly found  in  more  expensive  units.., more 
features  for  your  dollars. 

All  Amateur  Band  Coverage,    Plus 
general  coverage  reception  from  100kHz 
to  30MHz.    MARS  operation  is  easily 
accomplished  with  a  simple  modifica- 
tion. 

16  Memories.    Sixteen  tunable 
memories  are  available  to  store  your 
most  used  frequencies  which  allow  you 
to  quickly  QSY. 


WISE 


Scanning.  The  IC-745  enables  you 
to  scan  all  the  memories  or  to  scan  be- 
tween programmable  limits. 

More  Premium  Features.    Included 
as  standard  is  an  adjustable  noise 
blanker  (width  and  level)  for  reducing 
impulse  noise,  adjustable  AGC  receiver 
preamp,  and  adjustable  transmit  power 
from  10  -  100  watts.   The  IC-745  also 
has  10Hz.  50Hz  and  I  kHz  tuning  rates. 
There's  also  an  adjustable  RF  speech 
processor,  tunable  notch  filter,  all-mode 
squelch  and  VOX.    An  IC-HMI2  scan- 
ning mic  is  also  provided. 


Filter  Flexibility.  A  variety  of  filters 
are  available  depending  upon  your  spe- 
cific requirements. 

-6dB 
Filter         Type  Width 


FL-45 

CW/RTTY 

500Hz 

9.0115 

FL-54 

cw 

270Hz 

9.01 1 5 

FL-44A 

SSB 

2.4kHz 

0.4550 

FL-52A 

CW/RTTY 

500Hz 

0.4550 

FL-53A 

CW 

250Hz 

0.4550 

FL-80 

SSB 

2.4kHz 

9.0115 

Options  Available.    Options  for  the 
IC-745  include  the  IC-PS35  internal 
power  supply,  IC-PS30  external  AC  sys- 
tem power  supply,  IC-AT500  antenna 
tuner,  EX-241  marker,  EX- 242  FM 
module,  EX-243  electronic  keyer,  SM-8 
or  SM-10  desk  mics,  IC-2KL  linear 
amplifier,  SP-7  or  SP-3  external  speak- 
ers. AH-2  mobile  automatic  antenna 
system  and  GC-5  world  clock 


ICOM 


Irst  in  Communications 


ICOM  America,  Inc..  2380-1 16th  Ave  NE,  Bellevue,  WA  98004  /  3150  Premier  Drive,  Sufte  126,  Irving,  TX  75063 
1777  Phoenix  Parkway.  Suite  201 1  Atlanta.  GA  30349  /  3071  -  #5  Road,  Unit  9,  Richmond,  B.C.  V6X  2T  H   Canada 

All  suited  specifications  are  approximate  and  subject  to  change  without  notice  or  obligation    All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  emissions    745686 
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LARGEST  HAM  OUTLET  IN  THE  WORLD 


IC-28A/28H 


2-METER  MOBILES 

IC-28A  (25w)     IC-28H  (45 w) 

SPECIAL  NEW  PRICE! 


a  ICOMj  IC-735 


The  Latest  in  ICOM's  Long 
Line  of  HF  Transceivers 


CALL  FOR  LOW,  LOW  PRICE 


traiicoM 

IC-3200A 

DUAL 
BANDER 


Covers 

Both 

2  Meters 

&70cm 


EDITION 


NOW!  RAPID  DELIVERIES 

FROM  OUR  OUTLETS 


COAST 


COAST 


To  Our  Customers 


O HCOMl  IC-R7000 
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25MHZ-1300MH2 

IN  STOCK  FOR 
IMMEDIATE  DELIVERY 


LflllCOM  IC-1271A 
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1.2  GHz  Transceiver: 

The  First  Full-featured 

1240-1300  MHz  Transceiver 

ATGREATLOW,  LOW  PRICES 


O  ICOM    h0^ShfD 
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IC-02AT    IC-2AT 
IC-04AT    IC-4AT 


IC-3AT 


ICOM 


IC-751A 
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HF  TRANSCEIVER 
SPECIAL  NEW  PRICE! 


Bob  Ftmro  wsrj 

Presidem 

Jim  Raffttrty  N6RJ 

VP  So  Calif  Olv. 

Anaheim  Mgr. 


ANAHEIM,  CA  92801 

2620  w  La  Palma 

(714)  761-3033, 1213)  860-2040 

Between  Disneyland  & 
Ktiolts  Berry  Farm 

ATLANTA,  GA  30340 

6071  BuforrfHwy       - 
(404)  263-0700        %  jTfc 
Neil,  Mgr-  KC4MJ  ^*m* 
Doraville.  1  mi  north  oM- 285 


BURLINGAME,  CA  94010 

999  Howard  Ave, 
(415)  342-5757 
George.  Mgr  W660SV 

5  rmies  soulh  on  101  from  SFO 

OAKLAND,  CA  94606 
2210  Livingston  St. 

(415)  534-5757 

Joe,  Mgr  K5Q5 

l7N-5th  Ave./ 175- 16th  Ave 


PHOENIX,  AZ  85015 

1702  W  Cameiback  Rd. 
[6021  242-3515 
Bob,  K7RDH 

Easl  oiHwf,  1? 

SAN  DIEGO,  CA  92123 
5375  Kearny  Villa  Rd. 
1619)  560-4900 
Tom,  Mgr.  KM6K 

Hwy   163  4  Clacemont  Mesa  Blvd. 


VAN  NUYS,  CA  91401 
6265Sepulveda  Blwd 
(818)  986-2212 
Al.  Mgr.  K6YRA 
Sad  Diego  Fwy. 
al  Victory  Blvd 

STORE  HOURS 

10  AM-5r30  PM 

CLOSED  SUNDAYS 
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Aaa  k 


**m    i 


CALL  TOLL  FREE  (800)  854-6046 

TtHt  free  including  Hawaii  Phune  Hrs:  7  00  am  to  5:30  p.m.  Pacific  Time  California,  Arizona  and  Georgia  customers  call  or  visd  nearest  store 
California.  Arizona  and  Georgia  residents  please  add  sales  tax  Prices,  specifications,  descriptions  subject  to  change  withoui  notice 


THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 

•  One  year  warranty. 

•A  patch  should  work  with  any 
radio.  AM,  FM,  ACSB,  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  just 
like  your  home  phone. 

•  There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method, 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

•  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy. 

•  A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 
or  semi-duplex. 

•  A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•  A  patch  should  not  become  er- 
ratic when  the  mobile  is  noisy. 

•  You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•  You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT, 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface. 

•You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  PTT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SQ.  set- 
tings do  not  affect  the  patch, 

•  A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  immed- 
ately  available,  (Beware  of  an 
inferior  offshore  copy  of  our 
former  PRIVATE  PATCH  IL) 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 


PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


- .  ■■ , 

I 

™            ■             

•— — ™-.._ 

\ 

t 

t 

% 

A 

£3 

*■'   II "     * 

±MU                    M 

_                     m 

M 

rfri 

21 

•- 

I 

The  telephone  is  the  most  powerful  mode  of  communications... 
PRIVATE  PATCH  III  gives  you  full  use  of  your  home  telephone  from 
your  mobile  and  HT  radios! 


With  only  three  simple  connections  to 
your  base  station  radio,  PRIVATE  PATCH 
111  will  give  you  more  communications 
power  per  dollar  than  you  ever  imagined 
possible. 

Suddenly  the  utility  of  your  radio  is  drastically 
increased.  There  are  new  sounds . , .  dial  tones, 
ring  tones,  CW  ID  and  the  sound  of  voices  you 
never  expected  to  hear  on  your  mobile  or  HT 
radio!  What  a  convenience! 


PRIVATE  PATCH  III  frees  you  from  member* 
ships,  cliques  and  other  hassles  common  to 
many  repeater  autopatches.  You  can  call  who 
you  want,  when  you  want  and  for  as  long  as 
you  want.  You  can  even  receive  your  incoming 
calls! 


VOX ...  the  right  choice! 

VOX  based  phone  patches  offer  many  perfor- 
mance and  operational  advantages  over  the 
sampling  method.  These  include  operation 
through  repeaters,  compatibility  with  any 
radio,  no  lost  words  or  syllables,  greater  range, 
smooth  audio  free  of  continual  noise  bursts, 
etc,  etc* 

Most  amateurs  are  not  aware  that  the  competi- 
tion's top  of  the  line  patch  is  VOX  based.  (You 
know ...  the  $1000  model  they  enthusiastically 
call  "our  favorite  commercial  simplex  patch" 
on  page  3  of  their  SP  brochure.) 

PRIVATE  PATCH  ill  offers  about  the  same 
capability,  performance  and  features  as  their 
top  model  but  is  priced  closer  to  their  bottom 
of  the  line  (SP)  model! 

So  why  settle  for  SP  when  top  of  the  line  costs 
little  more? 


To  Learn  more  about  PRIVATE  PATCH  HI  and  the  advantages  of  the  VOX  concept,  call  or  write  tor 
our  tour  page  brochure  today! 

PARTIAL  LIST  OF  FEATURES 

•  OPERATES  SIMPLEX,  THROUGH  REPEATERS,  OR  DUPLEX  ON  REPEATERS  •  VOX  BASED  •  TOLL 
RESTRICT  {Digit  counting  and  programmable  first  digit  lockout)  *  SECRET  CODE  DISABLES  TOLL 
RESTRICT  FOR  ONE  TOLL  CALL— Automatic  re-arm  •  AUTOMATIC  BUSY  SIGNAL  DISCONNECT 

•  CONTROL  INTERRUPT  TIMER  {Maintains  positive  mobile  control)  *  CW  ID  When  you  connect  again  on 
disconnect.  Free  ID  chip.  •  SELECTABLE  TONE  OR  PULSE  DIALING  •  MOV  LIGHTNING  PROTECTORS  • 
THREE  DIGIT  ACCESS  CODE  (e.g.  *91)  •  RINGOUT  {Reverse  patch)  Ringout  inhibit  if  channel  busy. 

•  RESECTABLE  THREE  MINUTE  TIMER  •  SPARE  RELAY  POSITION  •  115VAC  SUPPLY 


Options: 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 
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AMATEUR  ELECTRONIC  SUPPLY 

Milwaukee  Wl,  WfckWfeOh. 
Orlando  F|_  Cfcjarwale*  FL, 
Las  Vegas  NV 

BARRY  ELECTRONICS  CORP. 

New  York,  NY 

COLES  COMMUNICATIONS 
San  Antonio  TX 

EGE,  INC. 

Woodbridge,  VA 

ERICKSON  COMNfUN (CATIONS 

Chicago  |L 

HAW  RADIO  OUTLET 

Anaheim  GA  Buriingame  CA. 
Oakland  CA.  Phoenix  AZ. 
San  Diego  CA.  Van  Nuys  CA 

HENRY  RADIO 

Los  Angeles  CA 

INTERNATIONAL  RADIO 
SYSTEMS 
Miami,  FL 

JUNS  ELECTRONICS 
CiHv&r  City  CA 


CONNECT 
SYSTEMS 
INCORPORATED 


MADISON  ELECTRONICS  SUPPLY 

Houston,  TX 

MIAMI  RADIO  CENTER  CORP. 

Miami  FL 

MIKES  ELECTRONICS 

Ft  Lauderdale,  Miami  FL 

N&G  DISTRIBUTING  CORP. 

Miami  FL 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 

Evan svi lie  IN 

TEXAS  TOWERS 
Piano,  TX 

TNT  RADIO  SALES 

Rotitnn&daJeh  MN 

WESTCOM 

San  Marcos.  CA 

CANADA; 

DOLLARD  ELECTRONICS 

Vancouver  BC 

SKYWAVE  RADIO  SYSTEMS.  LTD. 
Burnaby*  B.C. 


(213)  373-6803 

23731  Madison  St.,  Torrance,  CA  90505 
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A  Rotatable  What ?  28 

There *s  this  90- foot  crank-up  tower,  see,  and 
it  has  everything  on  it,  from  slacked  2 3 -ele- 
ment yagis  for  1296  MHz  to  a  3-element 
40-meter  monobander. .  .but  the  wind  load's 
too  great  to  use  a  commercial  rotator.  The 
solution?  Easy — put  the  90-footer  on  a  lazy 
Susan  and  spin  the  entire  tower! 

HP  Antennas: 

All  Bands,  All  Wire  32 

The  curse  of  coax  is  lifted!  W0VM  vanquish- 
es the  black  snake  with  three  9-band  anten- 
nas. The  secret  is  the  use  of  balanced  tuned 
feeders,  a  technique  all  but  forgotten  by  hams 
who  grew  up  with  RG-58U. 

Watts  My  Line  36 

Comes  a  time  when  every  ham  is  put  to  the 
test,  in  this  case,  a  nonstandard  transmission 
line  had  to  be  fabricated  from  the  materials  at 
hand,  a  task  made  easier  by  the  friendly  com- 
puter. Use  this  Basic  program  to  design  your 
own  lines:  coax,  parallel  feed,  shielded  paral- 
lel feed,  and  microstrip. 


Scaling  the  Wet  Noodle  40 

Bring  your  next  antenna  project  down  to  size: 
Work  with  a  scale  model  before  you  erect  a 
full-size  sky  wire. 

Dishing  It  Out  On  10  GHz  46 

Construction  techniques  for  building  mi- 
crowave feed  systems  and  antennas,  includ- 
ing the  serendipitous  "plastic  baggie' 
dielectric  resonator. 

j 
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High  and  Dry  50 

Here*s  a  new  twist  on  the  old  plumber's  de- 
light theme:  WA20LZ  describes  how  to 
bring  your  rotator  inside  the  house,  and  how 
to  erect  a  3-elemeni  tribander  without  using  a 
tower. 

The  Ramada  Radiator  52 

A  pack-it-up-and-take-it-with-you  antenna 
that  works  on  all  bands  and  costs  under  $  1 0  to 
build.  (The  title  of  this  article  came  in  a 
sudden  flash  of  brilliance  from  Managing  Ed- 
itor KA1MPL,  whose  cousin  is  known 
throughout  the  Midwest  as  l*Ramada 


The  Texas  Tango  Antenna  54 

We  toyed  with  the  title  "The  Five  O'clock 

Shadow  Doublet'*  for  this  little  gem,  because 
of  the  littie  black  stubs  of  coax  that  act  as 
tuned  traps  in  this  multiband  wire  antenna. 
It's  a  great  way  to  add  the  new  WARC  bands 
to  your  favorite  dipole. 

Trap  An  Amazon  Aerial  56 

Another  variation  on  the  trapped  dipole,  this 
time  with  home-brewed  capacitors.  The  pro- 
totype for  this  design  was  used  extensively  in 
the  jungles  of  South  America;  you  can  expect 
years  of  use  here  in  the  states. 

Resonant  Wire  Antennas  60 

Get  back  to  ham  radio's  roots  with  a  resonant 
wire  antenna — there's  no  feedline  loss  since 
there's  no  feedline. 


>  * 
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The  Lazy  U  Dipole  64 

The  continuing  evolution  of  the  VE7BS  bent 
dipole.  Basically  a  single-band  antenna,  the 
Lazy  U  could  be  just  what  you're  looking  for 
on  160  meters. 

The  75m  Laid-Back  Quad  66 

Okay,  maybe  the  idea  of  a  two-element  quad 
pointing  straight  up  seems  a  bit  odd,  but  con- 
sider that,  at  least  with  rf,  most  of  what  goes 
up  eventually  comes  down.  (If  nothing  else 
it  will  keep  your  lawn  free  of  snow  in  the 
winter.) 
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EVER  SAY  DIE 


GETTING  THE  WORK 
YOU  WANT 

You  say  you're  not  excited  and 
raring  to  go  when  you  go  to  work  in 
the  morning?  If  your  work  isn't 
fun,  you're  in  the  wrong  work,  If 
you're  not  getting  to  work  early  so 
you  can  get  at  it.  ..if  you're  not 
one  of  the  last  out  at  night  be- 
cause you  hate  to  leave,  you're 
losing  out  on  a  tot  of  the  fun  of  life. 

Work  is  fun  for  millions  of  peo* 
pie.  Work  is  misery  and  aggrava- 
tion for  millions  more— millions 
who  just  have  never  stopped  for  a 
white  to  think  things  out.  If  you 
leave  your  life  entirely  to  chance 
and  make  no  effort  to  plan  it,  then 
you  have  no  beef-  Anyone  so  lazy 
that  they  won't  make  an  effort  to 
make  life  better  for  themselves 
should  shut  up  and  take  life's 
beatings  passively. 

What's  this  got  to  do  with  ama- 
teur radio?  A  lot,  good  friend, 


Now,  just  the  fact  that  you've  man- 
aged to  get  your  ham  ticket  sets 
you  apart  from  the  average  schmo 
(Yiddish  for  a  foolish  or  stupid  per- 
son). However,  if  you're  whining 
about  the  cost  of  ham  gear  or  the 
cost  of  a  73  subscription,  it's  time 
for  you  to  take  stock  of  your  life,  If 
you're  short  of  money  you're  not 
doing  it  right. 

Considering  all  the  potential 
amateur  radio  has  provided  you 
for  developing  a  career— unless 
you  Bashed  your  way  in  and  really 
don't  know  diddfy— you  should  be 
able  to  do  very  well.  Electronic 
technicians  are  desperately  need- 
ed today; 

But  no  matter  what  your  field  of 
expertise .  .  .  say,  you  do  have 
some  expertise,  don't  you?  If  not, 
that's  a  big  part  of  the  problem.  If 
not,  for  heaven's  sake  take  some 
aspect  of  amateur  radio  and  be- 
come an  expert  on  it.  It  isn't  diffi- 


'We  heard  you  have  a  ham  radio  outfit  on  board  so  we're  going  out  of 
the  way  to  a  rare  island  from  which  nobody  has  ever  broadcast!" 
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cult.  I've  become  an  expert  on 
NBFM,  SSB,  repeaters,  RTTY, 
computers,  and  so  on.  If  I  can  do 
if,  so  can  you. 

Once  you're  an  expert  you  can 
use  that  to  further  your  career. 
How  do  you  know  when  you're  an 
expert?  Well,  you'll  know.  It's 
when  you  can  work  from  experi- 
ence and  facts  rather  than  firmly 
held  convictions.  It's  when  you  get 
published. 

Speaking  of  being  published 
...asa good  general  rule,  when 
you're  changing  jobs  you'll  find 
that  each  article  you've  had  pub- 
lished in  your  field  of  expertise  will 
bring  you  about  $1,000  a  year 
more  in  salary,  I'll  bet  that  got  your 
attention! 

Okay,  let's  say  you've  picked  a 
career  path  where  your  experi- 
ence in  amateur  radio  will  help 
you.  Let's  say  you've  become  an 
expert  on  something . .  .  perhaps 
slow-scan  television. .  .or  packet 
radio.  Now  you  want  to  use  that 
expertise  at  work.  Once  you  find  a 
company  doing  the  sort  of  thing 
you're  interested  in,  how  can  you 
get  a  job  there? 

No  matter  what  job  you  want,  if 
you  know  you're  really  qualified 
and  that  the  firm  will  benefit  by 
hiring  you,  you  can  get  a  job.  I 
don't  care  if  there  are  no  job  open- 
ings. I  don't  care  if  the  firm  has  a 
hiring  freeze.  If  you  want  to  work 
there  and  you  spend  some  time 
planning  your  approach,  they're 
dead  meat. 

The  simple,  but  least  produc- 
tive, way  to  get  a  job  is  to  walk  in 
and  apply  for  it.  If  you've  come  at 
the  right  time  they  may  have  an 
opening.  Fine,  but  unless  that 
opening  is  just  what  you're  look- 
ing for,  you're  going  to  be  stuck 
doing  something  other  than  your 
dream  job. 

It's  not  all  that  difficult  to  get  the 
job  you  really  want,  whether  the 
firm  knows  It  needs  you  or  not.  All 
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..pacesetter  in  Amateur  radio 


TR-751A 

Compact  2-m  all  mode 
transceiver 

It's  the  "New  Sound"  on  the  2  meter 
band— Kenwood's TR -7 51  A!  Auto- 
matic mode  selection,  versatile 
scanning  functions,  Illuminated  mufti- 
function  LCD  and  status  lights  all 
contribute  to  the  rig's  ease-of- 
operation.  All  this  and  more  in  a 
compact  package  for  VHF  stations 
on-the-go! 

*  Automatic  mode  selection,  plus  LSB 
144.0  144.1  144.5  145.8  146,0  148,0  MHz 


Mode  Mobility! 


•  25  watts  high/ 5  watts  adjustable  low 
Programmable  scanning-memory, 
band,  or  mode  scan  with  "COM* 
channel  and  priority  alert 
10  memory  channels  for  frequency, 
mode,  CTCSS  tone,  offset.  Two  chan- 
nels for  odd  splits, 
All  mode  squelch,  noise  blanker. 
andRIT 
Easy-to-read  analog  5  &  RF  meter 


CW 


USB 


FM    USB 


Optional  front  panel-selectable 

38~tone  CTCSS  encoder 

Frequency  range  142- 

149  MHz  (modifiable  to 

cover  141-151  MHz) 

High  performance  receiver  with 

GaAs  FET  front  end 

VS-1  voice  synthesizer  option 


Dual  digital  VFOs 

•  Semi  break-in  CW  with  side  tone 

•  MC-48  16-key  DTMF  hand  micro- 
phone included 

»  Frequency  lockt  offset,  reverse 
switches 

•  Digitial  Channel  Link  (DCL)  option 

Optional  accessories: 

•  CD-10  call  sign  display 

•  PS-430,  PS-30  DC  power  supplies 

•  SW-10OA/B  SWR/power  meter 

•  SW-200A/B  SWR/power  meter 

•  SWT-1  2-m  antenna  tuner 

•  TU~7  38-tone  CTCSS  encoder 
»  MU-1  modem  unit  for  DCL  system 

•  VS-1  voice  synthesizer 

•  MB-10  extra  mobile 
mount 

•  SP-40,  SP-50  mobile 

speakers 
»  PG-2K  extra  DC  cable 

•  PG-3A  DC  line  noise  filter 

•  MC-60A,  MC-80,  MC-85 

deluxe  base  station  mics. 

•  NIC-42S  UP/DOWN  mic. 

•  MC-55  (8-pin)  mobile  mic. 


ENWOOD 
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144  MHz  ALL  MODE  TRANSCEIVER       TR-751A 


■  DCL 


ESET 
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•  C  SO 


SiRF 


VOL  -SK  SQL 

PUSH  ON 
%  / 


RIT-0-  RF 

GAIN 


UIN 


RFC 


TR-9500 

70  CM  SSB/CW/FM 

transceiver 

*  Covers  430-440  MHz,  in  steps  of 

*  <r  *    9  ■  *  *%                  '       -» 

^^^^^^^^^^ 

100-Hzj-kH2, 5-kHz.  25-kHz  or  T  -MHz, 

■  CW-FM  Hi-10Wp  Low-1  W.  SSB 10  W. 
•  Automatic  band/memory  scan 

Search  of  selected  10-kHz  segments 
on  SSB/CW. 

■  6  memory  channels. 

..J                fcj» 

|....    a«         -v 

Actual  size  front  panel 


Compteie  service  manuals  are  avait&bte  tor  atl  ffto-Kenwood  transceivers  and  most  accessor  res 
Specifications  and  pnces  ate  subject  fo  cfi#nge  without  notice  or  obligation 
Specifications  guaranteed  for  the  U4-M8  MHz  Amateur  band  only 
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TRIO- KENWOOD  COMMUNICATIONS 
lilt  West  Walnut  Street 
Comptoa  California  90220 
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...pacesetter  m  Amateur  radio 


The  Smallest  HT! 


TH-21AT/31AT/41AT 

Kenwoods  advanced  technology  brings  you  a  new 
in  pocket /handheld  transceivers! 

High  or  low  power 

Choose  1  watt  high- 
enough  to  "hit*  most  local 
repeaters;  or  a  battery- 
saving  150  mW  low. 
Pocket  portability! 
Kenwood's  TH- series  HTs 
pack  convenient,  reliable 
performance  in  a  package 
so  small  it  slips  into  your 
shirt  pocket!  It  measures 
only  57  (224)  Wx120 

(472)  H  x  28  (1.t)  D  mm 
(inch)  and  weighs  260  g 

(.57  lb)  with  PB-21. 
Expanded  frequency 
co vera ge  (TH  -21  AT/A) . 

Covers  141.000-150.995 
MHz  in  5  kHz  steps, 
includes  certain  MARS  and 
CAP  frequencies, 
TH-31AT/A:  220.000- 
224.995  MHz  in  5  kHz  steps, 
TH -41  AT/A: 
440.000- 
449,995  MHz 
in  5  kHz  steps. 
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Easy-to-operate,  functional  desig 

Three  digit  thumbwheel  frequency 
selection  and  handy  top-mounted 
controls  increase  operating  ease. 


Repeater  offset  switch 
TH-21AT/A;  ±600  kHz, 

simplex. 

TH-31AT/A:-1.6MHz, 

reverse,  simplex. 

TH-41AT/A:  ±5  MHzh 

simplex. 

Standard  accessories: 

Rubber  flex  antenna, 

earphone,  wall  charger, 

180  mAH  NiCd  battery 

pack,  wrist  strap. 

Quick  change,  locking  battery  case. 

The  rechargeable  battery  case  snaps  securely 

into  place.  Optional  battery  cases  and  adapters 

are  available. 

Rugged,  high  impact  molded  case. 

The  high  impact  case  is  scuff  resistant,  to  retain 
its  attractive  styling,  even  with  hard  use. 
See  your  authorized  Kenwood  dealer  and  take 
home  a  pocketful  of  performance  today! 


iH-settes  transceivers  shown  with  optional  SiuubyQuk  antenna  TH-31AT shown  with  PB  2\H 

Spectttcniions  and  prices  are  sufc/eci  to  change  without  novice  or  obligation 

Compile  service  manuals  are  available  tot  alt  Ttto-Kgnwooa  irsnsc&vers  anti  mosf  accessor es 


Optional  accessories; 

•  HMC-1  headset  with  VOX 

•  SMC -30  speaker  microphone 

•  PB-21  NiCd  180  rnAH  battery 

•  PB-21H  NiCd  500  rnAH  battery 

•  DC-21  DC-DC  converter  foi  mobile  use 

•  BT-2  manganese/alkaline  battery  case 
■  EB-2  external  C  manganese/alkaiine 

battery  case 

•  SC-8/8T  soft  cases 

•  TU-6  programmable  sub-tone  unit 

•  AJ-3  thread -foe  to  BNC  female  adapter 

•  BC-6  2-psck  quick  charger 

•  BC-2  wall  charger  for  PB-21H 

•  RA8A/9A/10A  StubbyDuk  antenna 

•  BH-3  belt  hook 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
H11  Wesl  Walnut  Street 
Compton,  California  90220 
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220  Try 


ANOTHER  ATTEMPT  to  garner  space  on  the 
amateur  220-MHz  band  has  been  made  by  the 
Association  of  Radio  Reading  Services 

(ARRS).  The  ARRS  is  a  volunteer  organiza- 
tion that  currently  uses  commercial  FM  sub- 
carriers  to  broadcast  text  to  the  reading-im- 
paired. Recent  changes  In  the  rules  governing 
subcarrier  use  make  it  easier  for  broadcasters 
to  deny  space  to  groups  such  as  the  ARRS; 
the  remaining  stations  are  charging  more  and 
more  for  the  use  of  their  transmitters.  The 
ARRS  is  asking  the  FCC  to  set  aside  ten  50- 
kHz  channels  in  the  amateur  220-MHz  band 
for  the  reading  service.  Transmitters  would  be 
limited  to  an  output  of  1 ,000  Watts,  and  anten- 
na height  would  be  restricted  to  1,000  feet, 
The  allocation  would  be  primary,  with  amateur 
radio  coexisting  on  a  secondary,  noninterfer- 
ence basis,  fn  an  interview  published  in  220 
Notes,  Robert  Watson  W0YOC,  one  of  the 
authors  of  the  proposal,  said  that  the  idea  to 
use  220  MHz  was  originally  put  forth  by  the 
NTIA,  a  group  currently  involved  with  the  FCC 
in  a  joint  study  of  the  future  of  the  220-MHz 
band.  Watson  went  on  to  say  that  the  ARRS 
had  conducted  an  informal  survey  of  the  level 
of  amateur  activity  on  220  MHz,  and  that  on 
the  basis  of  that  survey  felt  that  the  ARRS  and 
ham  radio  could  share  spectrum,  The  ARRS 
feels  that  theirs  is  a  service  very  similar  in 
nature  to  the  public-service  role  played  by  am- 
ateur organizations.  The  ARRS  proposal  (RM- 
5434}  joins  the  growing  list  of  petitions  seek- 
ing space  on  the  220-MHz  band,  including  PR 
Docket  86-161,  the  Novice  Enhancement 
package.  No  action  is  expected  on  any  of  the 
pending  petitions  until  the  joint  FCC/NTIA 
study  is  completed.  PR  Docket  86-161  should 
be  acted  upon  before  year's  end,  but  only  the 
28-  and  1 , 296-MHz  portions  will  become  effec- 
tive. .  At  could  be  years  before  the  situation 
on  220  MHz  is  straightened  out.  If  you'd  like  to 
comment  on  the  ARRS  proposal,  you  can  file 
informally  by  sending  a  letter,  or  you  can  file 
formally  by  sending  an  original  and  12  copies 
to  the  commission.  If  you  opt  for  a  formal  com- 
ment, you  also  need  to  send  a  copy  to  J.  Brian 
DeBoice,  Cohn  and  Marks,  1333  New  Hamp- 
shire Ave,  NWP  Suite  600,  Washington  DC 
20036  (DeSoice  is  the  attorney  for  the  ARRS). 
You'll  also  need  to  include  an  affidavit  with 
your  material  stating  that  you  have  forward- 
ed copies  to  Cohn  and  Marks.  The  FCC*s  ad- 
dress is  1919  M  Street  NW,  Washington  DC 
20554.  (An  example  of  the  format  to  use  ap- 
peared on  page  89  of  the  July,  1986,  issue 
of  73.) 


Ten  Matters 


caHs  for  ten  repeater  pairs  on  400-kHz  splits 
and  20-kHz  spacing  with  inputs  from  29. 1 00  to 
29.280  MHz,  29,300  to  29.400  would  be  used 
only  for  simplex  contacts,  while  29.400  to 
29.500  MHz  remains  reserved  for  OSCAR 
mode-A  downlinks,  (Eventually,  mode-A  use 
will  be  discontinued,  and  the  space  used  for 
simplex  operation.)  Bob  suggests  a  50-Watt 
limit  in  the  repeater  subband.  Things  are  pret- 
ty quiet  on  ten  meters  right  now,  but  as  cycie 
22  picks  up  steam,  the  need  for  some  sort  of 
spectrum  management  will  become  more  ur- 
gent. One  of  the  biggest  changes  to  the 
present  structure  made  by  Bob's  proposal  is 
the  elimination  of  half  of  the  AM  window 
(29.000  to  29.200),  If  you  have  any  thoughts 
on  the  matter,  please  send  a  note  to  Bob  at  PO 
Box  78,  Marissa  JL  62257,  with  a  copy  to  Iowa 
Repeater  Council  president  Dennis  Crabb 
WBGGGI,  1306  4th  Avenue  North,  Denison 
IA  51442. 


Bird  Books 


TWO  POPULAR  BOOKS  on  commercial 
satellites  have  been  updated.  The  second  edi- 
tion of  The  Hidden  Signals  on  Satellite  TV 

adds  60  pages  of  text  and  two  new  chapters 
covering  Ku-band  reception.  The  book  is 
available  from  Universal  Electronics,  Inc. 
4555  Groves  Road,  Suite  3,  Columbus  OH 
43232.  Weather-facsimile  fans  should  pick  up 
the  new  third  edition  of  Dr.  Ralph  Taggart's 
The  Weather  Satellite  Handbook,  now  pub- 
lished in  a  plastic  binder  to  make  updates 
simple.  This  is  about  the  best  book  going  and 
covers  everything  you  need  to  know  about 
receiving  WEFAX.  You  can  get  a  copy  right 
from  Ralph— send  $12.50  to  Ralph's  callbook 
address.  Ralph  has  agreed  to  conduct  a 
weather-satellite  column  in  73;  it'll  be  starting 
next  month. 


Radio  Cops 


BOB  HEEL  K9EID  has  proposed  changes  in 
the  ten-meter  FM  band  plan.  The  new  plan 


A  NEW  VERSION  of  the  Electronic  Communi- 
cation Privacy  Act  has  been  unanimously  vot- 
ed out  of  the  House  Judiciary  Committee,  The 
revised  bill,  HR-4952,  clearly  stipulates  that  it 
is  not  a  crime  to  simply  receive  a  signal, 
whether  the  reception  was  intentional  or  not. 
The  language  seems  to  be  a  little  closer  to  the 
existing  privacy  statute  which  forbids  di- 
vulging the  content  of  a  radio  signal.  There 
are,  however,  some  pretty  puerile  items  in  the 
bill.  Certain  types  of  communications  (includ- 
ing cellular  telephones,  encrypted  services, 
and  common -carrier  transmissions)  are  con- 
sidered "protected"  under  the  bill  since  they 
are  not  designed  to  be  accessible  to  the  gen- 
eral public.  HR-4952  spells  out  the  fines  and 
sentences  to  be  imposed  upon  anyone  who 
tunes  in  to  this  type  of  radio  signal,  It's  easy  to 
look  at  something  like  this  and  laugh. .  .the 
whole  idea  is  realty  ludicrous.  But,  there  is  an 


enormous  amount  of  pressure  from  the  com- 
munications industry,  especially  the  cellular 
people,  to  get  this  bill  pushed  through  Con- 
gress. There  is  a  very  real  chance  that  they  will 
succeed.  Obviously,  if  the  bill  passes,  there 
won't  be  radio  police  running  around  with  DF 
gear— the  provisions  of  the  legislation  would 
be  extremely  hard  to  enforce.  Still,  the  idea 
that,  for  the  first  time,  the  government  would 
teli  us  what  we  can  and  cannot  listen  to  should 
be  enough  to  get  you  to  write  your  representa- 
tives in  Washington.  Put  down  the  magazine 
and  do  it  right  now.  It's  been  about  two 
months  since  this  story  was  written,  and  a  lot 
can  happen  in  two  months.  .  .let's  hope  it's 
not  too  late. 

Kiwi  Flys  By 

73's  own  Kiwi  correspondent,  Des  Chapman 
ZL2VR,  traveled  through  scenic  Hancock  re- 
cently to  visit  the  palatial  editorial  offices  of 
73.  Des  (pronounced  Dez)  arrived  as  we  were 
in  the  middle  of  an  internal  reshuffling  of 
desks — in  other  words,  the  normally  eighth- 
wonder*of*the-world-like  editorial  section 
looked  as  if  an  earthquake  had  just  hit,  with 
the  epicenter  being  the  desk  of  KW10  (who 
was  conveniently  out  of  town).  We  repaired  to 
the  Hancock  Inn  to  wash  away  the  dust  of  the 
road  and  get  acquainted  in  person,  Des  is  our 
kind  of  DXer,  a  man  who  would  rather  talk  to 
someone  on  the  air  than  "work"  him.  We 
learned  much  in  a  short  time  about  New 
Zealand— not  politics  or  the  like,  but  more 
practical  information  like  how  to  buy  a  round  of 
beer  ZL  style  (just  say  "It's  my  shout/"),  Des 
has  been  a  faithful  provider  of  ZL  news  for  our 
73  International  section  for  a  number  of  years, 
and  it  was  a  pleasure  and  an  honor  to  meet 
hi  m  in  person.  Thanks,  Des,  for  your  fine  work, 
and  when  you  come  this  way  again,  remember 
that  it's  our  shout.— KA 1MPL 


Elmer  Bank 


TWO  NEW  BANKS  have  been  opened  by  the 
Westchester  (NY)  Emergency  Communica- 
tions Association,  The  programs  are  de- 
signed to  help  newly  licensed  hams  find  their 
way  around  their  new  hobby.  The  Equipment 
Bank  is  a  stockpile  of  surplus  gear  monitored 
by  Bob  Steinberg  WA2KHR.  Bob  contacts 
new  hams  in  the  club  to  determine  what  they 
need  to  get  on  the  air;  when  a  need  matches 
something  in  the  bank,  the  equipment  is 
loaned  for  90  days.  Once  a  station  is  set  up, 
new  amateurs  can  contact  Adam  Weiss 
WA1 WMZ  at  the  Elmer  Bank  to  get  paired  with 
an  experienced  ham  who  gives  the  newcomer 
personal  attention  and  aid.  If  you'd  like  more 
information  about  WECA  and  their  banks, 
drop  them  a  note  at  PO  Box  1 31  ,  North  Tarry- 
town  NY  1 0591 . 
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Fake  Out 


DONT  BE  SURPRISED  if  in  October  you  hear 
enormous  pileups  on  what  seems  to  be  a  U.S. 
Extra-dass  license.  From  October  20th  to  the 
25th,  the  Radio  Club  Mar  del  Plata  will  oper- 
ate AZ1D  from  Trinidad  Island  during  the 
ninth  IARU  Region  II  conference  to  be  held  in 
Buenos  Aires,  Trinidad  Island  is  situated 
about  30  miles  south  of  Bahia  Slanca  on  the 
Argentine  coast,  On  CWP  look  for  AZ1D  on 
3,510,  7.005, 14,020,  21-020,  and  28.020.  On 
SSB,  the  operation  will  be  around  3.690, 
7,090, 14.200, 21.300,  and  28,600,  The  group 
also  pians  to  be  active  on  six  and  two  meters 
(50,110  and  146.52/144.30)  and  on  OSCAR 
10  (if  it's  working). 


Time  Tip 


IF  YOU'RE  HAVING  TROUBLE  receiving 
WWV,  you  can  get  accurate  time  information 
by  calling  the  National  Bureau  of  Standards 
on  the  landline  at  (303J-499-71 1 1 .  Don't  for- 
get that  at  18  minutes  past  the  hour,  WWV 
transmits  current  and  predicted  propagation 
conditions. 


I  Like  Eico 


JOHN  HODGE  called  to  say  that  he  loves  his 
Eico  three-band  transceiver,  and  also  that  he 
had  successfully  tracked  down  Eico  in  Hamp- 


stead,  New  York,  I  had  thought  that  Eico  was 
belly  up,  but  according  to  John  that's  not  the 
case— in  fact*  he  placed  an  order  for  several 
items  he  needed  for  his  rig.  Their  address  is 
1 1 3  Fulton  Avenue,  Hampstead  NY  1 1 550,  or 
you  can  call  them  at  (51 6)^485-1331 . 

Deeply  Asleep 

OSCAR  10  IS  IN  DEEP  DOO-DOO.  The  mem- 
ory fault  that  crippled  the  satellite  earlier  this 
year  has  gotten  worse,  and  attempts  to  write 
around  the  damaged  areas  have  not  been 
successful.  Speaking  with  the  Westtink  Re- 
port, AMSAT  president  Rip  Riportella 
WA2LQQ  said  that  the  engineering  team 
working  on  the  problem  "had  been  looking  for 
reasons  to  be  optimistic  [for  the  craft's  recov- 
ery!, but  frankly  had  not  found  any  in  recent 
days."  As  reported  last  month,  the  newest 
Phase  3  satellite  is  on  the  ground,  waiting  for  a 
launch  opportunity  on  the  European  Space 
Agency's  new  Arienne-4  booster,  ESATs 
space  activities  were  squelched  when  an  AH- 
enne-2's  third  stage  failed  to  ignite,  causing 
the  destruction  of  the  booster  and  the  $55 
million  Intelsat  V  satellite.  Launches  will  re- 
sume as  soon  as  the  accident  has  been  fully 
investigated— some  sources  fear  a  two-  or 
three-year  delay,  although  AMSAT  is  confi* 
dent  that  Phase  3C  will  be  launched  in  1987. 
In  the  meantime,  bird  watchers  will  have  at 
least  one  new  spacecraft  to  play  with,  the 
Japanese-built  JAS-1  scheduled  for  launch  on 


DURA-FLEX 

shock  mounts  silence 
spring-generated  RF  noise. 


•  DURA-FLEX  neoprene  elastomer 
significantly  advances  antenna  shock 
absorption  technology. 

•  Eliminates  RF  noise  in  duplex  radio 
systems  from  metal-to-metal  contact  in 
conventional  steel  springs. 

•  Drastically  cuts  whip  vibration  which  can 
damage  or  break  antennas  with  steel 
springs  on  high-vibration  vehicles. 

•  Solid  brass  adaptors  molded  into  neoprene; 
bratd  totally  isolated  through  center  cavity. 

•  Field-proven  against  heat,  cold,  humidity 
and  abrasion  extremes, 

•  Models  tor  roof,  trunk  or  magnetic 
mounting.  2  meter,  220  MHz  or  UHF. 


the  antenna  specialists  co. 


a  member  of  The  Allen  Group  Inc. 

12435  Euclid  Avenue,  Cleveland.  Onto 44106 

Canada:  A.  C.  Simmon ds  &  Sons,  Ltd. 


we  design  solutions. 


July  31;  rumors  also  abound  concerning  the 
imminent  launch  of  two  new  circular-orbit  So- 
viet satellites,  RS-9  and  RS-10. 

Check  Writing 


A  FEW  PEOPLE  have  been  asking  about  the 
Reader  Service  cards  that  appear  in  each  is- 
sue of  73.  Here's  how  they  work:  When  you 
see  an  advertisement  for  a  product  that  you 
would  like  to  receive  more  information  about, 
look  in  the  ad  for  a  small  check  mark  followed 
by  a  number  (it's  usually  close  to  the  compa- 
ny's name).  This  is  the  number  to  circle  on  the 
Reader  Service  card.  We  have  a  pair  of  won- 
derful ladies  here  who'll  send  your  name  and 
address  on  a  mailing  label  to  the  manufactur- 
ers you've  selected.  Pretty  simpte,  eh?  While 
you're  in  the  filling-out  mood*  complete  the 
Product  Report  Card  and  the  Feedback  sur- 
vey and  drop  them  in  an  envelope  along  with 
your  QSL  order  and  your  check  for  $1 9.97  (for 
a  one-year  subscription);  you  could  also  toss 
in  a  letter  to  the  editor,  and  get  the  maximum 
value  from  your  22-cent  stamp. 


Help 


HELP  WITH  THIS  MONTH'S  QRX  came  from 
The  Westtink  Report,  The  W5Yt  Report,  220 
Notes,  Sweden  Calling  DXers,  and  Rich 
Moseson  N2BFG,  Please  send  your  news 
bits  and  pictures  to  73  Magazine,  70  Rte. 
202  N„  Peterborough  NH  03458,  Attn.  QRX. 


The 

ultimate  in 

Touch -Tone  control" 


The  lTC-32  Intelligent  Touch-Tone  Control  Board 
is  the  only  decoder  with  the  power  of  a  built-in 
microcomputer.  That  means  maximized  capabilities 
at  a  competitive  price.  Features  include  28  remotely 
controllable  outputs,  sense  and  alarm  inputs,  and 
command  acknowledgement  in  Morse  code.  Plus 
basic  repeater  and  remote  base  control  functions, 
built-in. 

Strengthen  the  foundation  of  your  Touch-Tone 
remote  control  system,  Don't  settle  for  a  "dumb" 
decoder,  when  for  just  a  little  more  you  can  have 
the  power  of  ACC  working  for  you! 

To  order,  use  MasterCard/Visa  or  send  S275  plus  S7.5Dfo>F 
UPS  air  shipping,  California  residents  add  sales  tax.  Specify  a 
command  code  prefix  {between  1  and  7  digits),  and  a  callsign 
if  for  repeater  use.  To  order  the  manual  only,  just  send  S  10.00. 

advanced  *i 
computer 
controls,  inc. 


CICC 


2356  WaFsh  Ave.  ■  Santa  Clara,  CA  95051     |4DB)  727-3330 


8     73  Amateur  Radio  *  September,  1 986 


We're  Building  the  West's 

Largest  Convention  of 
Amateur  Radio  Operators 


Las  Vegas,  Nevada 

EXCUSE  OUR  DUST!  We're  busy  building  the  largest  annual 
convention  of  amateur  radio  operators  in  the  West  and  we're  not 
Stopping  to  rest  along  the  way,  Last  year  we  called  it  "OCTQBE IN- 
VENTION" and  it  was  incredible!  Now  it's  HAM/WESTand  it's  going 
to  be  even  bigger  and  better!  We  have  only  one  goal  —  to  be  the 
biggest  ham  convention  in  the  West!  We've  got  ft  all  —  prizes, 
technical  talks,  exhibitors  with  those  new  products  for  Christmas, 
giant  flea  market,  free  VEC  exams,  free  cocktail  party,  awards 
banquet  and  ladies'  programs,  not  to  mention  all  thef  un,  excitement 
and  glamour  of  Las  Vegas  and  the  beautiful  Western  scenery  and 
climate! 

ALL  WE  NEED  TO  COMPLETE  OUR  CONSTRUCTION  PRO- 
JECT IS  YOU!  How  do  you  become  a  part  of  this  exciting  new 
chapter  in  amateur  radio  history?  Just  send  us  this  form,  call  your 
travel  agent  or  fire  up  your  mobile  rig,  and  plan  to  BE  THERE! 


November  7-8 

All  day  Friday  and  Saturday 

GENERAL  INFO:  Plan  to  travef  on  Thursday,  Exhibits  and  forums 
will  be  open  6  a.m-5  p.m.  Friday  and  8  a.m,-4  p.mr  Saturday.  Awards 
banquet  will  be  at  8  p,m,  Saturday. 

REGISTRATION  INFO:  Every  person  taking part  in  the  HAM/WEST 
activities  must  be  registered.  Advance  registration  is  $12  before 
October  24  <$15  at  the  door)  and  includes  prize  tickets  and 
admission  to  all  HAM/WEST  activities  except  the  banquet.  It  is  not 
necessary  to  be  registered  to  purchase  tickets  for  the  Saturday 
evening  awards  banquet.  Flea-market  sellers  must  be  registered; 
outdoor  spaces  measure  16'x20T  (two  parking  spaces).  Born  in  1966 
or  later?  Request  complimentary  "admission-only"  tickets(no  prizes) 
at  the  door.  And  —  there's  no  fee  for  VEC  exams  taken  at  the 
convention! 

HOTEL  INFO:  To  guarantee  your  room,  you  must  make  your  room 
reservations  directly  with  HAM/WEST,  either  on  this  form  or  by 
phone  (if  charging  to  a  credit  card},  and  make  payment  In  full 
before  October  1 ,  1986.  Reservations  not  paid  by  that  time  will  be 
accommodated  on  a  space  -available  ba  sis  onfy.  Call  HAM/WEST 
at  702-36V3331. 

RV  INFO:  Calf  Camperland  directly  at  800-634-6942  to  reserve  a 
space  with  full  hookups  right  on  the  hotel  grounds.  Be  sure  *o 
mention  HAM/WEST.  Call  now.  These  spaces  fill  up  early! 


• 


II  I  WAliT  TO  KfiiSfEfl  FOB  BAR/WEST  '86; 
Name 


Gall-fetters 


Address 


.State 


ZIP 


— i — '  ■ 


(  }■  i;  mm  tq  tallies  :«*iii WMU 


(Please  enclose  a  'seH-adirJressl&fj;  stamped  envdopO-^arked  HVEG  Exam1'  with' this  Application  If  you  are  'planning  to  t&k£  an  exam) 
||  PLEASE  «EHE  A  ROOM  f OB  ME  AT  THE  tfMIEMftl  H8TEI: 
Register  room  to  ^ 


Last  name 


ftisXtmiti 


m.. 


Arrival  {J3y/date„_ 
Departure  day/date  M 


Arrival  time 


Number  of  nights  ;g_i 


How  many  persons  will  stay  m  this  room?    (    )  0rie.®55;0D/n$&t)  |    }  Two  ($3&O0/mgfit}  (    )  Thw{$65.€G/nismM    )  Four  ($7&O0/nigW) 
Hm  fnany  beds  do  you  motif    (    )  One  double  bed    (    )  Two  doutoe  beds    t    )  One.  king-size  bed 

Any  special-'  requests? ■_„.. , . ,:  ,—-■■ ■  ■  ■ ■ -.-■■^— — .; 


Amount  far  room 
Pius  7%  room  tax 
Advance-  reg.t  $l2/person 
Banquet $2CMj&rson 
flea  market,  $2G/spaee 

Total  amount  $u 


£  ■';■  ■ 

''Via.i  in  m  Ni  I  l-l  i  liHi I  ill  In  in 

•7%iinl  I  II  I  I.I  I  M  I  I  il  i  IH  l"l  I  I'll  li  I  un  lain 
T^il  !■■  I  itl  l-l  I  i.  I  I  ■!  I  Ui  l-i  I  1 in 


'     V'i"l    ^»'l    ■    ''     I    I    ■■■  !■!    HI    I    !■■■■■ ■■■ 


t    )  Check  ar 

i  ]  Ctagifo  cffldi!  mi  # - •  -  ■  _  =  ■  : 

Prmt  your  nam&:":- .    :=••••■•.     _;_ 

(    }  M/C    (    )  VISA 

f    }  AM  EX-  Autrsori/ed  Signature 


£xp,;  date 


PlTOFie 


./..,;,.;.^,.;.,..".-l- 


Note;  We  will  bill  your  credit  card  account  m  full  when  your  registration  form  is  received 


HAM/WI$T>  P.O.  8ox  19675,  Lis  ¥e|*s,  MV  89132,  701*3® 


EVER  SAY  DIE 


from  page  4 

you  have  to  do  is  create  your 
job. .  .defining  it  to  fit  your  abili- 
ties. How?  Well,  If  you  do  some 
homework, .  .and  presumably,  if 
you  really  want  to  work  for  the 
firm,  you  must  know  something 
about  it. .  .if  you  find  out  some 
weaknesses  the  firm  has ,  .  .  there 
may  be  a  weakness  you  can  solve 
for  them. 

Make  sure  of  your  facts,  then 
go  to  the  boss. .  .not  the  person- 
nel  department .  . .  and  show  him 
(or  her)  how  you  will  be  able  to 
help  the  firm  to  make  more  prof- 
its. Your  salary  will  be  unimpor- 
tant if  you  can  solve  a  problem  for 
the  boss.  Make  sure  you're  on 
firm  ground  with  your  recommen- 
dations. 

You  can  find  out  a  lot  about  a 
firm  by  reading  the  local  pa- 
pers. .  .reading  the  trades,  .  . 
and  then  by  getting  to  know  some 
of  the  people  working  there  and 
getting  their  support.  They'll  know 
where  the  problems  are  and 
what's  been  done  so  far  to  solve 
them.  They'll  know  where  you 
might  fit  in  to  make  things  better. 

Once  you're  in  and  effective, 
you  want  to  keep  your  eyes  open 
for  managerial  opportunities.  If 
you've  been  doing  your  home- 
work. .  .learning  about  manage- 
ment, advertising,  finance,  plan- 
ning, computers,  spreadsheets. 
writing,  speaking,  etc*  your  com- 
bination of  management  and 
technical  skills  will  put  you  into  a 
position  to  make  real  money. 


And  management  is  where  the 
money  is. 

If  you  prefer  to  be  an  en- 
trepreneur, you  still  are  going  to 
need  both  management  and  tech- 
nical skills.  Indeed,  90%  of  small 
businesses  fail  in  the  first  five 
years  for  a  lack  of  management 
skills.  Management  is  no  more  in- 
tuitive than  engineering.  Manage- 
ment takes  learning  and  practice. 

I've  had  a  lot  of  hams  write  to 
me  or  approach  me  at  hamfests 
and  say  they'd  like  to  work  for  me. 
I  can't  think  of  any  yet  who  came 
to  me  with  a  plan  for  making  mon- 
ey for  Wayne  Green  Enterprises, 
They've  all  had  in  mind  making 
money  for  themselves  and  it  really 
never  occurred  to  them  that  if  they 
make  money  tor  me,  they'll  make 
money,  too. 

When  a  prospective  employee 
starts  asking  me  about  the  bene- 
fits, I  know  he's  thinking  of  vaca- 
tion days,  sick  leave,  and  all  those 
things  that  are  going  to  cost  me 
money  without  providing  me  with 
any  benefits.  What  I  want  to  know 
is  what  are  the  benefits  I'll  get  by 
having  this  person  working  for 
me.  Will  he  make  73  more  fun  to 
read  and  thus  perhaps  bring  us 
more  readers?  Will  he  be  able  to 
help  us  put  out  better  subscription 
solicitation  letters  and  thus  in- 
crease circulation?  What  are  the 
benefits  to  73?  I  can't  remember 
anyone  ever  giving  this  any 
thought  when  they  were  applying 
for  work. 

When  you  go  for  a  new  job,  are 
you  more  interested  in  what  you 
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LEANORE  B.  GUIMONT 


8030  July  StfMt 
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QSL  OF  THE  MONTH 

To  enter  your  QSLP  mail  it  in  an  envelope  to  73 ,  WGE  Center,  70  Rte. 
202  N.,  Peterborough  NH  03458,  Attn:  QSL  of  the  Month,  Winners 
receive  a  one-year  subscription  (or  extension)  to  73-  Entries  not  in 
envelopes  cannot  be  accepted. 
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can  do  for  the  firm  or  in  what  kind 
of  insurance  plan  they  have  for 
you?  Do  you  worry  about  how  of- 
ten they  review  peopie  for  salary 
adjustments  or  how  you  can  bring 
them  more  business?  You  know 
the  answer .  and  111  bet  it's  why 
you're  not  making  nearly  as  much 
as  you  could  be. 

One  of  the  most  basic  elements 
of  salesmanship  is  pointing  out 
the  benefits  of  what  you're  selling. 
The  most  important  product  you 
have  to  sell  in  the  whole  world  is 
yourself.  So  what  are  the  benefits 
you  provide?  Once  you  start  think- 
ing this  way  you'll  start  seeing 
ways  you  can  benefit  your  compa- 
ny more.  You  may  see  opportuni- 
ties to  learn  more  about  some- 
thing and  help  your  company  that 
way.  If  you  think  in  terms  of  bene- 
fitting the  company  instead  of 
benefitting  yourself,  you've  made 
the  first  major  step  toward  being  a 
real  success  in  life. 

We  have  one  of  the  best  places 
in  the  world  to  work  here  at  WGE 
.  .  , great  people. .  .the  most 
modern  magazine  publishing 
plant  possible  enormous 
growth  potential, .  .good  pay, . . 
one  of  the  most  beautiful  parts  of 
the  country  in  which  to  work  and 
live.  .  a  smoke-free  environ* 
ment. .  .opportunities  to  learn 
and  develop  skills  in  current  or 
new  projects .  . .  yet  even  here  we 
have  some  people  who  are  wast- 
ing their  lives  by  not  taking  advan- 
tage of  what's  available.  How 
many  of  the  opportunities  avail- 
able to  you  where  you're  working 
are  you  really  using? 

I  had  one  chap  we  hired  to  start 
a  new  business  for  WGE.  He  was 
hired  at  a  very  good  salary,  we 
bought  him  a  homeT  gave  him  as- 
sistants and  a  car.  Despite  all  urg- 
ing, he  spent  months  planning 
and  got  nothing  of  benefit  done. 
When  our  patience  finally  ran  out 
and  he  was  replaced  by  a  new 
one-man  department  which 
promptly  got  the  business  going, 
he  was  furious  with  me,.,  instead 
of  with  himself. 

Many  of  our  activities  in  ama- 
teur radio  provide  us  with  the  ex- 
pertise to  do  commercial  work. 
Hams  who  get  into  building  and 
repairing  of  ham  gear  are  naturals 
for  two-way  businesses.  Hams 
who  get  into  computer  repairs  are 
desperately  needed  by  computer 
repair  outfits.  I've  recently  men- 
tioned the  potential  in  home  and 
business  security  firms. 

Many  ham  developments  can 
be  escalated  into  commercial 
products  for  the  entrepreneurial^ 
minded.  A  recent  application  of 


slow  scan  turned  up  at  the  Chica- 
go Consumer  Electronics  Show 
...  a  unit  with  a  camera  and  moni- 
tor which  sends  pictures  over  tele- 
phone lines.  How  long  before  we 
start  seeing  commercial  packet- 
radio  applications? 

Not  a  few  hams  have  escalated 
their  interest  in  OSCAR  into  home 
satellite  sales.  That  business  is  in 
a  turmoil  right  now  due  to  the  re- 
cent scrambling  of  signals,  but  I 
suspect  we'll  see  some  creative 
solutions  to  that .  .  .probably  from 
a  ham. 

Maybe  you  should  flag  this  part 
of  my  editorial  and  re-read  it  again 
in  a  few  weeks. 

THE  AGONY  OF  SLOW  SCAN 

Slow-scan  television  looks  like 
it  sure  should  be  fun.  Imagine, 
being  able  to  see  snapshots  of  the 
chap  you're  contacting, ,  .a  pic- 
ture of  his  shack.  .  .his  house. 
Wow! 

Well,  of  course  there  are  some 
downside  aspects  of  slow  scan, 
but  there  are  a  lot  of  wows  too. 
There  seem  to  be  enough  fun 
aspects  to  SSTV  to  keep  the 
14.230-40  channel  fairly  active 
everyday. 

I  got  interested  in  slow  scan  in 
its  early  days,  about  15  years  ago, 
I  seem  to  enjoy  pioneering  on  the 
ham  bands. .  .  getting  very  active 
on  NBFM  in  1946,  RTTY  in  1949, 
repeaters  in  1952;  and  so  on.  The 
camera  and  monitor  for  slow  scan 
aren't  exactly  for  paupers,  so  it 
isn't  a  branch  of  the  hobby  one 
gets  into  casually. 

With  the  camera  and  a  monitor  I 
was  tn  business.  Of  course  I  al- 
ready had  a  fairly  substantial  20m 
station. .  .as  key  an  element  in 
making  dependable  SSTV  con- 
tacts as  in  any  other.  I  recommend 
the  usual  sideband  transceiver, 
kilowatt  amplifier,  and  three-ele- 
ment (or  larger)  beam  up  75  feet 
on  a  tower.  The  usual  for  DXing  or 
contests. 

I  set  up  a  restaurant  menu 
board  on  an  easel  so  I  could  focus 
the  camera  on  it.  On  this  I  put  my 
call,  with  a  place  for  calling  CO  or 
confirming  the  call  of  the  chap  I 
was  working.  When  I'd  make  a 
contact,  I'd  get  out  the  call  letters 
of  the  chap  I  was  working  to  snap 
on  the  board.  That  was  my  QSL 

I  also  set  up  a  small  35mm  pro- 
jector and  a  video  converter 
unit ...  a  small  mirror  with  a  frost- 
ed screen  for  projecting  slides  so 
you  can  put  them  on  video  tape. 
lTd  swing  my  camera  from  the 
menu  board  to  me  sitting  at  the 
operating  desk  to  the  converter  for 
slides  of  the  shack,  the  house,  my 
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More  Helpers 

•  Marine  radios  by  Regency  Polaris 
and  l com 

•  Commercial  Land  Mobile  by  yaesu 
and  others 

•  Telephones  by  AT&T,  Cobra, 
Southwestern  Bell,  and  Panasonic 

•  CBs  by  Uniden,  Midland,  Cobra 

•  Radar  Detectors  by  Uniden  and 
Whistler 


Much  Merc  in  stock! 
Send  $1  for  our 
current  Buyer's 
Guide-Catalog. 


Unarco-Rohn,  Hy-Gain,  Tri-Ex 

Ask  for  special  quotes  on  package 

deals  including  cable,  guys, 

connectors,  tumbuckies,  etc. 

Hy-Gain  Rebates 

Si 00-200  rebate  from  manufacturer 

on  selected  towers  and  S50  rebate 

on  HF  antenna/rotator  combinations. 

Call  for  models.  Offer  good 

July  1*September30,  1986. 

Accessories 

Phtllystran 

Kenpro  •  Alliance 
B&W   ■   Telex  Hy-Gain 

Daiwa  •  MFJ 

Bencher  *  Amphenoi 

Astron   »  Welz 

B  +  K  Precision 

Amplifiers 

Diawa  *  Ameritron 

Amp  Supply  •  Vocom 

IE  Systems 

Tokyo  Hy-Power 

Computer  Stuff 

Packet  Radio 

Hardware  and  Software 

for  RTTV/Morse 

Hal  *   Kantronics 

Microfog  •   MFJ 

Ham  Data  Amateur  Software. 

Shortwave 

Sony 
Panasonic 

Yaesu 
Kenwood 

Icom 

Scanners 

Uniden/Bearcat 
Regency 

More  Radios 

Encomm/Santec 

KDK 

Ten-Tec 


ICOM 


IC-735 

Compact  HF  Transceiver 
Call  for  Introductory  Price 

IC-751A 

HF  XCVR/General  Coverage 
Receiver 

VHF/UHF 

tm-21At  91Ht  271  A,  271 H 

tW  MHx-  37A 
440  MHi-  471  A,  471 HP  47A 

IC-02AT,  04AT 

Small,  light  HTs  for  2m  or 

440  MHz.  10  memories 

and  scan  functions. 

IC-SAT,  3 AT,  4 AT,  19 AT 

Handheld*  for  2m,  220 
MHz,  440  MH2P  1.2  GHz 

IC-Afi  in  stock 

ircraft  handheld 


TM-2570A $40P° 

TS-430S $25P° 

TR-2600A/36ooa  $159° 
TH-21AT/3UTM1AT  SJ000 


GOOD  ONLY 
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NEW  FT-767GX 

All-mode  transceiver.  Cat  system. 

FT-75TGX 

HF  XCVR/6en.  Coverage  Receiver. 

NEW  fT-7976 

Dual-band  handheld  for  2m/440  MHz 


Ask  for  Package 

Quotes  on 

Radios/ Accessories 

&  Antennas /Towers 


daughter  Sage,  and  so  on.  I 
worked  up  quite  a  series. 

Unless  you're  set  up  for  color 
SSTV,  you'll  do  belter  to  buy 
some  positive  black  and  white  film 
and  shoot  your  material  in  black 
and  white,  Color  slides  don't  do 
well  when  sent  in  black  and  white. 
The  gray  scale  is  screwed  up. 

Being  a  recognized  amateur  ra- 
dio fanatic,  I  naturally  went  on  to 
get  a  second  camera  so  I  didn't 
have  to  get  up  and  swing  il  be- 
tween frames. 

There  are  two  major  problems 
with  slow  scan.  One  is  the  amount 
of  thought  and  work  it  takes  to 
come  up  with  an  interesting  pro- 
gram to  send.  Remember,  you 
can  send  your  program  to  each 
chap  you  work  only  once.  The 
next  time  he's  not  going  to  be  in- 
terested in  seeing  the  same  old 
stuff  again.  So  what  do  you  do  for 
an  encore?  Along  about  the  third 
contact  with  a  station  you're  find- 
ing the  pressure  for  new  programs 
getting  to  you.  You  Ye  running  out 
of  ideas,  and  then  soon  you're 
running  out  of  people  who  will  call 
you .  Next  you  run  out  of  hams  who 
will  even  admit  they  can  hear  you. 

The  second  misery  is  the  other 
chap's  programming.  How  many 
times  do  you  want  to  sit  and  watch 
pictures  of  his  kids,  his  dog  with 
earphones  on  (DX  hound  .  get 
it?),  his  messy  shack,  andH  per- 
haps worst,  fat,  ugly  him?  It's  for- 
tunate there  are  so  many  SSTV- 
ers,  so  for  a  few  weeks  you  have  a 
good  selection  of  chaps  to  con- 
tact. But  then  it  begins  to  thin 
out.  ,  .the  same  stations.  .  .the 
same  pictures  as  you  tune  up  and 
down  the  band.  Hmmm.  Playboy 
centerfolds,  so  that  has  to  be  that 
YV5.  Old  girlfriends  and  pin- 
ups, - .  that's  the  W4  in  Miami. 

I  once  ran  a  slow-scan  program 
contest  and  got  quite  a  number  of 
creative  programs  submitted  on 
cassettes.  I  put  the  best  of  them 
together  on  one  tape  and  made  it 
available.  It  wasn't  exactly  a  profit 
center  for  the  magazine,  but  it  did 
pay  for  the  trouble. . .  and  I  think  it 
helped  give  slow  scanners  some 
desperately  needed  ideas.  With 
some  urging  I  might  try  another 
slow-scan  program  contest ,  .  . 
any  enthusiasm?  It'll  be  interest- 
ing to  see  how  much  change 
we've  had  in  the  ten  years  or  so 
since  the  last  contest. 

With  over  a  hundred  countries 
available  on  slow  scan,  the  pro- 
gram problem  is  not  an  immediate 
one,  Indeed,  if  you  stick  to  DXing 
and  don't  play  around  with 
lengthy  programs,  it  isn't  a  prob- 
lem at  all.  That's  like  beefing 


about  the  lack  of  discussion  topics 
brought  up  during  contest  or  DX* 
pedition  contacts. 

I  expect  there  are  many  readers 
who  are  interested  in  knowing 
what's  going  on  with  color  slow 
scan,.* with  high-definition  slow 
scan.  Let's  see  some  articles 
bringing  us  up  to  date  on  the  slow- 
scan  frontiers. 

HOW  TO  BE  A 
MISERABLE  ROTTEN  FAILURE 

Surrounded,  as  we  are,  on  ev- 
ery side  by  miserable  rotten  fail- 
ures, who  needs  a  lecture  on  how 
to  achieve  this  dubious  undi sanc- 
tion? Yet,  at  any  time  in  life,  no 
matter  how  misspent.  .  .even  a 
life  dedicated  to  the  pursuit  of  the 
religious  ecstacy  of  working  DX, 
probably  second  only  in  galactic 
importance  to  a  lifetime  spent 
memorizing  baseball  statistics 
...  it  is  possible  to  firmly  grasp 
one's  bootstraps,  pull  one's  self 
out  of  the  muck  of  life,  and  join  the 
select  fleet  few  who  are  success- 
ful in  more  than  their  own  eyes. 

Without  getting  into  hair-split- 
ting definitions  of  success  and 
failure,  let's  use  the  usual  yard- 
stick. ,  .dollars,  Dollars  you  con- 
trol, whether  you  own  them  or  not. 
This  will  get  us  away  from  person- 
al judgements . . .  such  as  my  feel- 
ing that  anyone  who  really  cares 
whether  a  73  subscription  costs 
$20.  $25,  or  even  $30  a  year  can 
hardly  be  classed  as  a  success.  Js 
the  magazine  fun  to  read?  Okay,  I 
want  it,  here's  my  credit  card. 

If  you  want  to  drive  a  crummy 
car* .  Jine.  .  .but  if  you  have  to, 
that's  something  else.  That's 
avoidable. 

Okay,  let's  get  right  to  the  heart 
of  what  makes  someone  success- 
ful. >  .other  than  luck.  And  even 
luck  can  be  loaded.  When  people 
tell  me  how  lucky  they  think  I  am,  I 
say  sure,  and  the  harder  I  work, 
the  luckier  I  get.  We  sure  have  a 
screwed-up  language.  .  .and 
some  of  the  screw-ups  can  give  us 
major  problems.  Like  that  term 
"work,"  We  use  that  to  describe 
what  we  do  to  earn  money,  using 
the  same  term  whether  we  Ye  en- 
joying what  we  do  or  hating  every 
minute  of  it. 

Sure,  we  do  have  words  to  dif- 
ferentiate, but  we're  lazy  about 
our  language.  .  .to  some  degree. 
But  even  William  Satire  isn't  likely 
to  say  he's  going  to  drudgery.  For 
those  of  you  who  don't  read  much, 
Satire  writes  about  words. 

Well,  enough  of  that,  .  now, 
let's  take  a  look  at  what  separates 
the  sheep  from  the  goats.  .  the 
men  from  the  boys  (of  alt  ages). 


We  can  even  get  more  fundamen- 
tal than  that.  What  separates  man 
from  all  other  life  on  Earth?  How 
did  man  come  to  win  out?  We  cer- 
tainly aren't  the  strongest  animal. 
A  short  listen  on  two  meters  in  Los 
Angeles  should  convince  even  the 
most  stubborn  that  we're  surely 
not  the  smartest  animal.  So  how'd 
we  win? 

We  won  out  by  wearing  'em 
down.  There  are  many  animals 
much  faster  than  man,  yet  we're 
able  to  catch  all  of  em  in  the  long 
run.  Man  can  outrun  a  horse,  an 
antelope,  and  even  a  cheeta.  26- 
mile  races  are  popular  now.  .  . 
heck,  Southwestern  Indians  used 
to  have  100-mile  footraces.  We 
don't  even  make  much  of  a  deal  of 
it  when  someone  walks  3,000 
miles  across  the  country. 

Fine,  he's  talking  about  winning 
marathons  and  I  work  in  an  ac- 
counting office.  .  or  sell  shoes. 
The  formula  for  success. .  .the 
formula  for  failure . . .  they're  the 
same,  whether  you're  selling 
shoes  or  winning  a  marathon. 
Most  of  us  go  through  life,  making 
our  choices  from  what  is  handed 
us  and  griping  about  it.  Few  even 
bother  to  read  books  on  how  to  be 
successful.  But  how  can  you  ex- 
pect to  hit  success  if  you  don't 
even  aim  at  it?  Perhaps  you've 
noticed  that  relatively  few  people 
really  succeed. 

Heck,  everyone  can't  be  a  suc- 
cess, right?  I'm  not  so  sure.  1  do 
know  that  the  more  people  who 
are  successful,  the  more  success- 
ful the  country  will  be.  For  many 
years  Americans  made  double 
and  triple  as  much  as  people  in 
most  other  countries.  No  more. 
Just  as  Great  Britain  had  the  world 
in  its  grasp  a  hundred  years  ago 
and  now  is  heading  rapidly  to- 
ward being  one  of  the  poorest 
countries  in  Europe,  so  we're  see- 
ing America  slipping  from  its  pin- 
nacle of  power  and  success, 
which  peaked  in  the  60s. 

Your  personal  success  or  fail- 
ure depends  more  than  anything 
else  on  your  persistence.  Your 
failure  to  persist  plus  that  of 
240  million  other  unpersi stent 
Americans.  .  adds  up  to  America 
losing  out  to  Japan  in  one  industry 
after  another.  The  fact  that  the 
Japanese  are  able  to  come  to 
America,  set  up  factories,  and 
beat  the  heck  out  of  American-run 
factories  making  the  same  prod- 
ucts. .  .beat  'em  in  efficiency, 
productivity,  and  quality,,  .can't 
be  ignored. 

How  can  we  apply  this  concept 
to  our  own  lives?  What  can  we  do 
differently  so  we  can  start  being 


winners?  Let's  take  the  accoun- 
tant as  an  example.  The  choice  for 
him  (or  her)  is  to  go  to  work  every 
day.  do  things  the  same  way  as 
he's  always  done,  go  home, 
watch  television  or  go  to  dinner 
and  a  movie , , ,  and  back  to  work 
again  the  next  day.  He  might  even 
substitute  a  couple  hours  on  a 
75m  net  for  some  television, ,  ,or 
a  couple  nights  a  week  bowling. 

The  persistent  accountant  is 
going  to  be  looking  for  accounting 
courses  he  can  take  to  learn  some 
specialties.  He'll  be  reading  the 
latest  books  and  accounting 
magazines.  He'll  be  working  his 
way  into  the  business  manage- 
ment of  his  firm.  He'll  be  watching 
for  ideas  that  he  can  use  with  his 
clients  to  save  or  make  them 
money. 

The  enthusiastic  accountant 
will  be  checking  out  many  com- 
puterized accounting  systems  to 
see  which  is  best  for  his  clients 
.  .  which  is  easiest  for  them  to 
use. .  .which  can  save  them  more 
money.  He'll  set  it  up  and  train 
them  to  use  tt.  Different  types  of 
businesses  call  for  different  com- 
puter systems. 

With  some  education  in  financ- 
ing, he  might  help  his  clients  get 
money — arrange  bank  loans,  set 
up  stock  and  bond  deals,  or  find 
investment  groups  and  put  'em  to- 
gether. Soon  our  accountant  is  at- 
tractive as  a  chief  financial  officer 
for  a  corporation .  .  .  and  from 
there ,  if  he  learns  more  about  han- 
dling  people  and  the  technology 
of  his  business,  to  president. 

Our  ancestors  had  to  outlast 
antelopes  to  get  a  good  dinner. 
Today  we  get  our  dinners  with  ed- 
ucation instead  of  running.  Run- 
ning we  do  just  to  keep  our  bodies 
in  shape  so  we  can  enjoy  life, , . 
but  it's  still  the  long  haul  which 
wins. 

You  know,  if  we  set  good  exam* 
pies  for  our  kids ...  if  we  show 
them  with  our  own  lives  that  per- 
sistence wins . . ,  I'll  bet  we'd  have 
far  fewer  kids  griping  about  how 
stupid  it  is  to  learn  the  code  to  get 
a  ham  license.  Think  about 
it  < . .  what  have  you  done  to  set  a 
good  example  for  your  kids?  Are 
you  teaching  them  with  a  six-pack 
and  a  bag  of  potato  chips  as  you 
watch  sitcoms,  .or  by  taking 
night  and  mail-order  courses? 

If  you  persist  in  learning  more 
and  more  about  what  you're  do- 
ing, you'll  be  surprised  at  how 
quickly  you  sail  far  beyond  every- 
one else  around  you.  When  J  start* 
ed  Byte  magazine  in  1975, 1  didn't 

Continued  on  page  82 
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New  FL-4  UHF 
Helical  Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade"    Units— Designed    for 
Extreme  Environments  ( -  30  to  60°  C.)  All  Equipment  Assembled  &  Tested, 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 

SCR200A-VHF  SCR450A-UHF 

•  Totally  Advanced  Design! 

•8  Pole  Front  End  Fltr.  +  wide  dynamic  range- 
Reduces  Overload  ,  Spurious  Resp.  &  Intermod. 

•Sens.  0\25  uW1 2dB  SINAD  typ. 

•SeL  -6dB  @  ±  6.5  KHz.  -130d8  @  ±30KHz.  (8  Pole 
Crystal  +  4  Pole  Ceramic  Fltrs. 

•'S  Meter',  Discriminator  &  Deviation  Mtr.  Outputs! 

•Exc.  audio  quality!  Fast  squelch!  w/0.0005%  Crys- 
tal. {"Super  Sharp"  IF  Fltr.  also  avail, ) 

•  Newf  30  KHz  B.  W.  IF  Filter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

•Rcvr.  Board  mounted  in  shielded  housing. 
•Completely  assembled   &   tested,   w/F.T.   caps, 

S0239conn. 
•As  used  En  the  SCR  1000/2000X.  Ready  to  drop  into 

your  system! 
•UHF  Rcvr.  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  JM  &  "out  of 

band" 'interference! 


FL-4H 


Receiver  Front-End  Preselectors 

•FL»6: SHI  Q  Resonators  with  Lo- Noise  Transistor 
Amp  (2M  or  220  MHz) 

♦FL-4H;  4Hi  Q  Helical  Resonators  &  Lo-Noise  Tr. 
Amp.  in  shielded  housing.  (420-470  MHz) 

•Provides  tremendous  rejection  of  "out-of- 
band"  signals  w/out  the  usual  lossl  Can  often  be 
used  instead  of  large  expensive  cavity  filters, 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out"  these  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


For10Mf  2M,  220  MHz,  &  440  MHz 


ID250A  CW  ID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  mute11 
circuit  and  "Emergency  Power  ID" 
option . 

•  4  input    A F  M i xer  &  Local  fti ic .  amp . 
•PROM  Memory— 250  Ms/channel. 
•Up  to  4  different  ID  channels' 
•Many  other  features.  Factory  programmed. 


CTC100  Rptr  COR  Timer/Control  Bd- 

•Complete  solid  state  control  for  rptr.  COR  "HangM 
Timer,  "Time-Out"  Timer,  TX  local  &  remote  S hut- 
do  wn/Resetp  etc, 

•Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 

Repeater  Tone  &  Control  Bds. 

For  SCR1 000/4000  &  CTC100/ID250  only 

■TMR-1  "Kerchunker  Killer"  or  "Time  Out  Warning 
Tone"  Board 
•TRA-1  "Courtesy  Tone  Beeper'*  Board 


*? 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC, 
w/high  immunity  to  falsing 

•Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards, 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards,  Many  unique  S-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function. 

•Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold-plated  connectors. 


* [ .   iL 


SCR  500  VHF/UHF  COMMERCIAL 
LINK/CONTROL  RECEIVER 

•SCR200A  or  SCR450A  rack  mounted 

•Available  with  or  without  meters  and  power  supply 

•SCT500  companion  transmitter  available 


Improved  SCT41 0B 
Transmitter  Assy. 


SCT1 1 0  VHF  Xmtr/Exciter  Board 

•10  Wts.  Output.  100%  Duty  Cycle! 

•Withstands  High  VS  wr 

•True  FM  for  exc,  audio  quality 

•Designed  specifically  for  continuous  rptr.  service. 

Very  low  in  "white  noise." 
•Spurious-  75  dB.  Harmonics— 60  dB, 
•With  ,0005%  precision  grade  xtal. 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  L.P 

filter  &  rel.  pwr.  sensor. 
•BA75  75  Wt,  unit  also  available 


SCT1 10  Transmitter  Assembly 

•SCTt  10  mounted  in  shielded  housing 

•Same  as  used  on  SCR  1000  &  2000X 
•Completely  assm bid.  w/FT.  caps,  S0239conn. 
•10, 30,  or  75  Wt  unit. 

SCT  41 0B  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 10, 10  Wts.  nom. 
•  Now  includes   "on  board"  proportional  Xtat 
OscJOven  circuitry  for  very  high  stability! 
•BA-40  40W.  UHF  AMP.  BD.  &  HEAT  SINK 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Auk  On -Off  function.  Audio 
AGC;  Built-in  timers;  etc.  Beautiful  Audio! 
•0/1  inhibit  bd.  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

■Used  w/SCAP  board  to  provide  "Reverse  Patch*' 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage.  $17,00  +  S/H. 

/  Se  habia  espanoi  ! 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W.  Germantown  Pk,  S9  •  Norristown,  PA  190403  *  (21 5)  631-1 710  *  TELEX:  846-21 1 


Kantronics  Introduces 

2400  BAUD  PACKET 

Not  Just  For  All  Computers 
But  For  All  TNC's  Too! 


* 


Packet    channels 
are  congested,  and 

faster  is  better,  So  Kantronics  has  designed  a 
2400  baud  PSK  (phase  shift  keying)  modem 
and  included  it  in  an  all  new  K  PC-2400.  In  addi- 
tion, we  are  making  this  modem  available  in 
PC-board  form  to  add  to  your  TNC-1  or  TNC-2, 
cables  included!  If  you  have  a  KPC-1  or  KPC-2, 
we'll  take  it  in  trade  for  a  new  K PC-2400. 

Since  October  28,  1982,  the  rules  have  allow- 
ed for  baud  rates  up  to  19. 6K.  Of  course,  we've 


WHY  2400  BAUD?     .,,  „«,  0^n9 


at  1200  baud  with 
Bell  202  (1200  baud)  standard  tones.  However, 
the  bandwidth  of  our  radios  is  fully  capable  of 
running  up  to  2400  baud,  giving  us  congestion 
relief.  Our  phase  shift  modem  (PSK)  takes  ad- 
vantage of  the  bandwidth  available  and  the 
reasonable  linearity  of  the  audio  channels,  and 
it  is  designed  with  the  V,26TER  CCITT  specifi- 
cation in  mind.  To  add  to  your  TNC or  trade  for 
a  new  K PC-2400.  see  facing  page. 


KPC-2400  Features 

•AX. 25  version  2  software 
•Supports  multiple  connects 

•All  EPROM  software  is 
Kantronics  written  and 
U.S.  copy  righted 

•Advanced  software  HDLC, 
eliminating  expensive  chips 

•In- house  programmers/engineers 

•In-house  service  representatives 

•Periodic  updates 
—  we  keep  you  on  the  air 


KPC-2400 

All  the  Features  of  KPC-2 
Plus  2400  Baud 

When  we  set  out  to  design  the  KPC-2400  ™,  we 
wanted  it  to  be  compatible  with  existing  units,  and  it  is. 
The  KPC-2400  features  both  the  KPC-2  modem  for 
300  baud  HF  and  1200  baud  VHF  work,  and  a  new 
phase  shift  keying  (PSK)  modem  for  2400  baud  opera- 
tion. All  modes  are  software  selectable  with  HBAUD 
commandl 

In  addition,  we've  retained  the  RS-232/TTL  jumper  for 
easy  direct  interface  to  PC  compatibles  or  the  VIC/C-64 
series.  Hence,  with  the  KPC-2400  you  get  HF,  VHF,  and 
2400  baud  packet  with  all  computers  that  have  a  serial 
port,  all  in  one! 

The  KPC-2400  of  course,  retains  the  version  2  soft- 
ware with  multiple  connects,  and  we've  included  an  on- 
board memory  diagnostic  routine  too. 

Suggested  Retail  $329.00 


Speed  up  your  local  area  network  with  the  new  2400  TNC 
Modem™.  The  2400  TNC  Modem  is  a  PC-board  that  mounts 
directly  above  your  existing  TNC  PC-board.  By  adding  the 
2400  TNC  Modem  to  TNC-1  or  2,  you  gain  2400  baud  while 
retaining  1200  baud  operation,  switch  selectable. 

Two  24O0  TNC  Modems  will  be  available— one  for  TNC-Vs,  and  another  for 
TNC-2's.  If  you  purchased  a  TNC-1  or  TNC-2,  manufactured  or  kit  version,  the  2400 
TNC  Modem  should  be  compatible.  If  you  have  a  home  brew  case,  the  installation 
may  require  case  modification. 

The  2400  TNC  Modem  will  be  available  in  late  June.  You  may  order  the  2400  TNC 
Modem  through  a  Kantronics  dealer  or  directly  through  Kantronics,  using  check,  money  order; 
Visa  or  Mastercard.  Suggested  Re  fa  //  $149.00  (includes  shipping). 


Speed  Up  Your 

TNC- 1  Or 
TNC-2 

To 


2400  BAUD 


* 


Trade  In  Your 
KPC- 1  Or 

KPC-2 
For  a  New 

KPC-2400 


That's  right- Now  you  can  trade 
in  your  Packet  Communicator 
(KPC-1),  or  KPC-2,  and  for  just 
$149.00.  you'll  receive  a  NEW  KPC- 
2400! 

It's  easy.  All  you  have  to  do  is  fill 
out  the  KPC-2400  EXCHANGE 
SCHEDULING  FORM,  and  mail  it  to 
Kantronics  with  check,  money  order, 
Visa  or  MC  number.  You'll  be 
scheduled  for  exchange  and  notified 
by  mail  when  to  return  your  KPC-1  or 
KPC-2  to  Kantronics.  Once  we 
receive  your  unit,  a  new  KPC-2400 
will  be  shipped  directly  to  you. 

You  may  also  schedule  your  ex- 
change by  calling  the  Kantronics 
order  desk  and  giving  your  Visa  or 
MC  number.  Just  call  (913)842-7745 
between  9-12,  1-4  (Central  Standard 


KPC-2400 
EXCHANGE  SCHEDULING  FORM 

To  schedule  your  KPC-2400  exchange,  please  fill  out  the  information 
below  and  mail  this  form,  including  $149  Q0  payment  ^shipping  included) 
to  Kantronics,  1202  E.  23rd  Street.  Lawrence,  KS  66046.  You  wilt  be 
notified  by  mail  of  your  authorization  number,  and  scheduled  exchange 
date   DO  NOT  RETURN  YOUR  UNIT  WITH  THIS  FORM.  This  form  is  be 
mg  used  to  SCHEDULE  returns 

When  if  is  time  to  return  your  unit,  please  DO  NOT  SEND  BACK  ANY 
CONNECTORS,  CABLES  OR  POWER  SUPPLIES    Send  back  only  the 
unn  itself   Any  cables,  connectors,  or  power  supplies  received  will  noi  be 
returned.  You  will  receive  a  new  manual  and  a  9-pin  connector  with  your 
new  KPC  2400 


Name 


Calf  Sign 


Address 
Cfty 


State 


Zip 


Phonef 


). 


Date 


Unit  to  be  exchanged  (check  one ) 
Senal  Number  


KPC-1 


.KPC-2 


Payment  (check  oriel 


.Check  or  Money  Order 


,VISA 
.Master  Card 


VISA  or  Master  Card  Number. 


Exp   Date_ 


Any  unit  relumed  to  the  factory  without  payment,  authorization  number 
and  prior  scheduling  will  not  receive  priority  placement. 


Time)  Monday-Friday,  and  we'll  take  it  from  there. 

To  guarantee  a  quick  turn-around  time,  Kantronics  is  schedul- 
ing ALL  exchanges,  and  assigning  authorization  numbers.  Any  unit 
returned  to  the  factory  without  prior  scheduling  and  authorization 
number  will  not  be  given  priority  placement. 


* 


KPC-34Q0  operates  with  a  2400  bits- per -second  (BPS) 
data  rate  in  the  2400  mode  The  signal  rate  of  2400  BPS  is 
derived  from  a  DIBIT  data  stream  operating  at  1200  baud 
Therefore,  the  2400  mode  may  be  used  aoove  28  MHZ 


Kantronics 


^100 


RF  Data  Communications  Specialists 
1202  E.  23  Street     Lawrence,  Kansas  66046     (01 3)  842-7745 


ETTERS 


HELL  NO 


All  my  life  I  have  had  a  problem 
teaming  languages.  I  lust  can't 
seem  to  translate  another  mode  of 
communication  into  good  old  En- 
glish. This  disability  carried  over 
into  ham  radio  with  having  to  learn 
the  code. 

The  ARRL  not  only  avidly  ad- 
heres to  the  code  requirement, 
but  they  demand  you  learn  the 
code  and  take  the  same  form  of 
code  test  lhat  "they  took,'*  For 
four  years  I  struggled  to  pass  the 
i3-wpm  code  exam.  I  bought 
tapes,  look  courses,  got  on  the 
Novice  bands  and  worked  thou- 
sands of  QSOst  but  I  still  couldn't 
pass  the  13-wpm  test.  ..that  is 
until  last  night  when  I  breezed 
through  the  2Q-wpm  testl 

About  two  weeks  ago,  while 
practicing  code  with  my  C-64f  J 
discovered  lhat  if  I  speeded  up  the 
characters  lo  20  or  25  wpm  (but 
with  13-wpm  spacing!  I  went  from 
50%  copy  to  100%  copy.  Delight- 
ed with  this  discovery,  I  called  one 
of  our  ARRL-sponsored  volunteer 
examiners  and  asked  if  I  could 
take  the  test  with  20-wpm  charac- 
ters and  1 3-wpm  spacing.  The  an- 
swer I  received  left  me  with  the 
impression  that  our  ARRL  VE 
could  not  walk  and  chew  gum  at 
the  same  time.  He  did  mumble 
that  I  might  try  clearing  it  through 
the  ARRL  VEC  in  Newington. 

I  immediately  got  on  the  phone 
to  ARRL  HQ  and  asked  to  speak 
with  the  VEC.  His  answer  was  a 
flat  NO.  He  went  on  to  mumble 
something  about  someone  called 
Farnsworth  and  the  Famsworth 
Method,  but  when  queried  about 
what  this  mystical  method  was  he 
didn't  know.  When  I  pointed  out 
that  the  FCC  rules  did  not  prohibit 
the  test  in  this  manner,  his  re- 
sponse was  "well  that's  the  way  I 
took  the  test,"  and  I  should  do 
likewise.  I  asked  who  his  boss  was 
and  could  I  speak  to  him,  I  was 
told  that  he  was  the  boss  and  that 
was  that.  I  then  asked  who  he  took 
his  instructions  from  at  the  FCC, 
and  he  finally  responded  Larry 
Wykard. 

I  called  Larry  Wykard  at  the 
FCC  and  asked  him  if  the  FCC 
had  any  objections  to  my  taking 
the  test  with  the  faster  character 
speed.  I  was  told  that  as  long  as  it 
came  out  to  13-wpm,  he  didn't 
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care  how  fast  the  character  speed 
was, 

I  then  approached  our  local 
ARRL  VE  armed  with  the  OK  from 
the  FCC.  Not  only  was  I  rebuked 
severely  but  I  was  also  told  to  take 
the  exam  as  the  ARRL  provided  it 
or  get  ouL  He  refused  to  discuss 
the  matter  and  said  he  took  his 
orders  from  the  ARRL  and  didn't 
care  what  the  FCC  said. 

I  took  the  exam  as  provided  by 
the  ARRL  and  flat  flunked  it.  I 
couldn't  copy  40%  with  the  slow 
character  speed. 

I  then  learned  that  an  outfit 
called  W5YI  could  also  give  ex- 
ams . ,  .  and  best  of  all  there  was  a 
scheduled  exam  in  two  weeks  in 
the  next  town.  When  I  told  the 
W5YI  VE  of  my  problem  with  the 
slow  character  speed,  his  re- 
sponse was,  "What  speed  do  you 
want  the  characters  sent  at?M  No 
hassle,  no  argument  no  problem. 
I  went  to  the  W5YI  exam  and 
breezed  through  the  20-wpm  test 
It  took  me  about  20  seconds  to  fill 
out  the  answer  sheet .  The  attitude 
of  the  W5YI  VEs  was  more  than 
cordial;  they  went  out  of  their  way 
to  help  those  of  us  taking  the  ex- 
ams,  They  gave  us  all  the  practice 
code  we  wanted  and  waited  until 
all  were  ready  for  the  test  before 
beginning.  They  were  the  most 
polite  and  helpful  group  I  have  ev- 
er run  into  in  ham  radio. 

About  a  month  ago  (before  I 
knew  about  the  W5YI  VE  pro- 
gram) the  ARRL  sent  me  their  let- 
ter urging  me  to  renew  my  mem- 
bership. I  was  somewhat  disgust- 
ed with  the  whole  situation  and  the 
13-wpm  code  test.  I  was  seriously 
considering  quitting  ham  radio. 
and  I  tossed  the  letter  aside.  To- 
day I  frantically  searched  for  it, 
found  it,  and  answered  "HELL 
NO," 

Jim  Shook  N4KIM/AG 
Ocala  FL 

Jim,  you  can't  blame  the  folks  at 
the  League , . .  they  can't  help  it  if 
they're  stuck  with  a  sluggish  bu- 
reaucracy. Just  about  every  deci- 
sion made  at  the  ARRL  is  made  by 
some  sort  of  committee — a  com- 
mittee which  then  presents  its  de- 
cision  to  a  board  for  a  vote.  Of 
course,  the  board  needs  time  to 
weigh  all  of  the  consequences, 
and,  after  alt  there's  no  need  to 
just  rush  into  things,  nght? 
Groups  like  the  W5YI  VEC  can 
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be  very  accommodating  since 
they're  in  business  to  help  people 
get  licenses,  not  to  maintain  a 
power  structure. 

Since  you  mentioned  it  I'd  tike 
to  point  out  that  the  best  way  to 
team  code  is  to  start  right  out  at 
the  speed  you  want  to  use.  ft  you 
want  to  copy  20  wpmt  then  team 
what  characters  sound  like  at  20 
wpm.  That  way  your  brain  hears 
the  sound  and  immediately  asso- 
ciates it  with  a  character  without 
any  further  processing.  —KWlO. 
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WHY  THE  WAIT? 


+"  Please  allow  6-6  weeks  for  de- 
livery" and  the  paradoxical  paren- 
thetical expression  "(We're  com- 
puterized for  speed)"  somehow 
seem  grossly  inconsistent  with 
your  1 2-page  subscription  mail- 
ing. I  had  the  card  filled  out — 
which  incidentally  didn't  fit  the  en- 
velope provided  —  a  check 
enclosed,  and  the  envelope 
sealed,  but  became  increasingly 
uneasy  about  the  inconsistency, 
to  me,  between  the  handling  of  a 
new  subscription  and  what  you 
"say/*  and  how  you  "say"  it,  in  1 2 
pages.  I  read  it  all  and  don't  be- 
lieve I've  ever  read  that  much 
from  anyone  else  who  wanted 
something  from  me. 

Why  do  most  suppliers  of  mail* 
order  items  want  4-6  weeks,  and 
you  want  6-8  weeks*  to  get  some- 
thing delivered?  Or  to  change  a 
subscription  address? 

I'm  sitting  on  my  sealed  sub- 
scription envelope  for  a  while. 

Preston  B.  Tack  N6MXJ 
Desert  Hot  Spring  CA 

Most  mailorder  houses  will  self 
things  to  anyone  who  sends  them 
money.  Here  at  73,  we're  a  bit 
more  discriminating— after  all  we 
can't  let  just  anybody  read  our 
magazine!  Once  we  receive  your 
application  for  subscription,  it 
takes  about  6  weeks  to  check  you 
out  with  the  FCC,  your  local  radio 
ciub,  and  your  third-grade  teach- 
er, (If  you  haven 't  heard  from  us  in 
6  weeks,  start  looking  over  your 
shoulder.) 

As  they  say,  many  ca!tt  but  few 
are  chosen.— KWiO< 


PRICE  OF  HAM 


1 


As  a  non*ham,  I'd  like  to  com- 
plain about  the  ticket  prices 
charged  at  hamfests.  It  seems  to 
me  that  the  money  should  be  used 
to  cover  a  club's  expenses  in  pre- 
senting the  event  as  well  as  to 
make  money  for  other  club  func- 


tions. However,  much  of  this  mon- 
ey is  used  lo  buy  the  prizes  offered 
for  the  hamfest. 

From  what  Tve  seen,  the  people 
winning  the  main  prizes  are  those 
that  already  have  a  similar  piece 
of  equipment,  and  rather  than  sell- 
ing the  old  set  and  keeping  the 
new  one.  they  try  to  sell  the  set 
they  won. 

Another  thing  about  hamfests 
that  bothers  me  is  when  a  club 
states  that  if  a  non-ham's  ticket  is 
drawn,  the  club  will  not  give  him  a 
transmitter  if  that  is  the  prize-  One 
club  said  it  is  their  policy  not  to 
allow  transmitters  to  be  given  to 
unlicensed  people.  I  can  think  of 
lots  of  instances  where  a  non-ham 
might  want  to  do  something  with  a 
transmitting  rig,  such  as  keep  it  for 
when  he  does  get  a  license,  use  it 
as  a  receiver  only,  an  XYL  could 
give  it  to  her  husband,  it  could  be 
donated  to  a  club,  and  so  forth.  If  I 
get  a  ticket  to  a  hamfest  with  such 
a  rule,  I  just  put  someone  else's 
name  on  the  ticket. 

Another  point  I'd  tike  to  bring  up 
is  the  cost  of  getting  into  a  ham- 
fest just  to  look  at  most  of  the 
same  things  I  saw  at  the  last  ham- 
fest. The  charges  for  some  ham- 
fests to  set  up  a  table  to  sell  are 
also  excessive.  Why  can't  they 
have  a  $1  or  $2  admission  and 
another  S1  or  $2  for  setting  up?  I 
have  gone  to  record  conventions 
and  gun  shows  that  were  extreme- 
ly large,  yet  I  was  charged  $2  at 
most  for  admission, 

Monty  Meier 
Apple  Creek  OH 

The  most  I've  paid  is  $9r  which  I 
thought  was  a  real  rip-off.  Most  of 
the  shows  /Ve  seen  have  been 
worth  between  $3  and  $5.  .  .  the 
value  is  directly  related  to  the  stze 
of  the  flea  market. 

Restricting  certain  prizes  to  li- 
censed amateurs  is  just  ludicrous. 
A  prize  is  a  prize,  guys.  Besides, 
what  better  incentive  is  there  to 
get  a  license  than  to  be  given  a 
shiny  new  transceiver?  If  a  non- 
ham  wins,  instead  of  making  him 
feet  like  dirt,  the  club  should  do  all 
it  can  to  help  the  fellow  get  his 
ticket. 

Do  you  know  what  the  real  prob- 
lem is,  Monty?  it's  that  hams  take 
their  hobby  too  damn  seriously. 
They're  always  worrying  about  tit* 
tfe  nit-picking  rules  and  feeling 
self-important  about  their  "hard- 
earned"  licenses — it's  no  wonder 
that  young  people  are  turned  off 
by  such  a  pompous  bunch.  I 
guess  that  after  20  or  30  years, 
one  forgets  how  much  fun  ham 
radio  used  to  be.—KW10. 


.  .  .WAYNE  W2NSD/1 

Here  are  ten  reasons  why  you're  going  to  be  all  upset 
with  yourself  if  you  don't  subscribe  to  73—  Now! 

1.)  If  we're  going  to  get  amateur  radio  growing  again  I'm  going  to  need  your  help.  I  can  do  itt  but  not  alone. 

2.)  You're  going  to  enjoy  the  new  life  in  73 — articles  on  how  and  why  you  can  get  involved  with  packet  radio, 
OSCAR,  traffic  handling,  DXing,  cross-band  repeaters,  RTTY,  slow-scan,  and  so  on. 

3.)  You  won't  want  to  miss  73's  bargain  DXpeditions— starting  with  Asia  this  October—  going  to  Sarawak  9M8 
Brunei  V85  and  Sabah  9M6. 


4.)  Will  I  be  able  to  get  800,000  new  hams  licensed  per  year  in  China?  I  think  I  can 
how  I'm  going  to  do  it.  Til  even  tell  you  how  to  get  such  a  program  going  in  the  U.S. 
We  sure  could  use  it! 

5*)  Are  you  interested  in  73  reader  evaluations  of  ham  gear?  Now  you  can  vote  on 
your  gear  and  read  what  the  other  73  readers  think  of  theirs, 

6.)  Want  to  find  out  just  how  bad  an  operator  you  are?  Read  the  LID  list 
in  73  and  weep.  Better  yet,  shape  up! 

7.)  How  about  building  stuff?  IMI  be  running  all  the  simple  construction 
projects  I  can  get  in  73,  Better  get  out  your  soldering  pencil  and  tin  it. 

8.)  I  have  a  whale  of  a  lot  of  fun  building  gadgets,  typing  away  on  RTTY, 
working  high-speed  CW,  making  DX  contacts  on  10  GHz  from  a  local 
mountain  (DX  being  a  new  state),  working  a  new  country  on  20m,  getting  on 
the  air  from  some  very  rare  spot .  .  .  stuff  like  that.  Don't  stay  in  a  rut  with 
your  hamming,  there  are  just  too  many  fun  things  to  do — and  Til  be 
writing  about  'em  in  73. 

9.)  I've  forgotten  what  this  was,  but  it  was  very  important  and 
persuasive.  If  I  could  remember  it  you'd  call  my  800  operator 
immediately  with  your  subscription.  You'll  never  forgive  yourself 
if  you  miss  out  on  this  one.  .  .  I  remember  that  much!  I  think  it 
had  something  to  do  with  a  whole  lot  of  money— perhaps  a 
free  trip  somewhere.  Check  73  for  the  details. 

10-)  We're  going  to  be  reprinting  some  of  the  funniest 
ham  humor  from  73's  sordid  past,  A  medical  checkup  is 
recommended  before  reading. 

11.)  (bonus)  Yest  I  know  73  got  pretty  dull  last  year — well, 
well,  I'm  back  and  whatever  73  is,  it  won't  be  dull.  Better  get  a 
refill  on  your  Diaztde  so  you  won 't  be  after  me  for  giving  you  apoplexy 
when  you  read  my  editorials. 

Call:  1-800-722-7790 

Send  in  the  coupon— or  call  my  800 
operator  and  get  started  with  73. 
It's  only  $19.97  a  year,  or  three 
years  for  $50.  (Three's  obviously 
the  best  deal.  Three  years  from  now 
you'll  wish  you'd  bought  six.)  You 
can  send  a  check  or  your  credit  card 
info.  Remember,  procrastination  is 
the  thief  of  73,  so  do  it  now.  Look, 
you've  got  my  guarantee:  Either 
you  enjoy  73  or  you  can  ask  for  your 
money  back,  Y'all  write,  y'hear? 

Wayne  Green  W2NSD/1 
Editor/Publisher — again 
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Larsen  fs  new  900-MHz  yagi 


LARSEN  Y  AGIS 

Larsen  Electronics  has  an- 
nounced the  YA5  series  o(  yagi 
antennas  for  use  in  the  806-860- 
MHz  range.  The  YA5-806  is  de- 
Signed  for  ceHular-radio  opera- 
tion, while  the  YA5-900  can  be 
used  on  the  amateur  900-MHz 
band. 

The  antennas  feature  all-weath- 
er construction:  The  coax  is  termi- 
nated inside  the  yagi,  and  a  black 
weather-resistant  coating  is  ap- 
plied at  the  factory.  The  antennas 
have  a  10-dBd  gain,  a  horizontal 
beamwidth  of  45  degrees,  and 
can  handle  up  to  300  Watts. 

For  more  information,  please 
contact  Larsen  Electronics.  PO 
Box  1799,  Vancouver  WA  9868$; 
(206}-573*2722.  Reader  Service 
number  153, 

NEL-TECH  DIGITAL 
VOICE  KEY ER 

Net-Tech  Labs5  DVK-100  is  a 

microprocessor-controlled  digital 
voce  storage  and  announcement 
system.  The  DVK-100  is  config- 
ured with  32  seconds  of  voice 
memory  divided  into  four  mes- 
sages of  16T  8T  45  and  4  seconds, 
Other  features  include  a  built-in 
selectable  audio  compressor,  an 
end-of-transmission  tone,  and  an 
amplified  local  monitor. 

The  DVK-100  is  compatible  with 
all  transceivers.  Transmitter  key- 
ing is  switch-selectable  between 
positive  and  negative  keying 
voltage. 

For  complete  details,  write 
or  call  Nef-Tech  Labs,  Inc.,  28 
Devonshire  Lane,  Londonderry 


Cushcraft's  new  lightning  arrestor 


NH  03053;  (6Q3)~434-8234.  Read- 
er Service  number  155, 

C.  ITOH  COLOR  DMP 

C>  Itoh  Digital  Products  has  in- 
troduced a  seven -co  lor  version  of 
their  high-speed  80-column 
FroWriter  C-310  and  wide-car* 
riage  C-31S  dot-mairix  printers. 
The  DMPs  can  turn  out  color 
graphics  with  a  density  of  240  x 
216  dots  per  inch  and  support 
popular  software  packages  such 
as  Lotus  1-2-3,  Symphony,  GEM, 
and  PC-Paint.  Print  speeds  are 
300  cps  in  draft  mode,  50  cps  m 
correspondence  mode,  and  33 
cps  in  letter-quality  mode. 

The  C-310  ($739)  and  C-315 
($909)  come  with  a  variety  of  resi- 
dent character  fonts  and  both  an 
8-bit  parallel  and  an  RS-232  serial 
interface. 

For  complete  information,  con- 
tact C.  Itoh  Digital  Products,  Inc., 
19750  South  Vermont  Ave, t  Suite 
220,  Torrance  CA  90502.  Reader 
Service  number  162. 

CUSHCRAFT  ARRESTORS 

Four  new  coaxial  lightning  ar- 
resters are  available  from  Cush- 


craft  Corporation.  The  models  of- 
fer a  choice  of  power  {200  or  2,000 
Watts)  and  connector  style  (UHF 
or  type  N).  Replacement  car- 
tridges are  available. 

For  more  information  on  these 
and  other  Cushcraft  products, 
please  contact  Cushcraft  Corpo- 
ration, PO  Box  4680.  Manchester 
NH  03108;  {6Q3}-627-7B77.  Read- 
er Service  number  1 58 . 

J.S,  TECHNOLOGY 
SINADAPTOR 

J.S.  Technology's  model  SAI- 
01  Sinadaplor  is  a  pocket-sized 
unit  which  turns  any  VOM  into  a 
Sinad  meter.  The  only  constraints 
are  that  the  VOM  or  VTVM  must 
have  a  sensitivity  of  2-5  V  ac  or 
better,  and  that  the  meter  must 
have  a  scale  marked  in  dBs 

For  complete  information,  con- 
tact J.S.  Technology,  lnc.t  39 
Main  Street,  Scottsvilte  NY 
14546;  (716J-889-3048.  Reader 
Service  number  156. 

GaAsFET  ATV 
DOWNCONVERTER 

P.C.  Electronics  has  added  a 
GaAsFET  ATV  down  converter  for 


1 


ATV   DOWNCONVERTER 


O  N 

1 


PC    ELECTRONICS 


The  D  VK- 100  digital  voice  storage  and  announcement  system. 
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900-MHz  ATV  downconverter  available  from  P.C.  Electronics* 


the  new  900-MHz  band  to  their 
line  of  amateur  television  prod- 
ucts. A  duai-gate  GaAsFET  is 
used  in  both  the  rf  preamp  and  the 
mixer  stage  for  low  noise  and  wide 
dynamic  range.  Total  conversion 
gain  is  about  25  dB. 

Two  models  are  available.  The 
TVC-9G  ($109)  comes  installed  in 
a  cabinet  and  is  ready  to  plug  into 
an  antenna  and  a  television  set. 
The  TVC-9  ($69)  is  for  those  who 
want  to  package  their  own  system 
(such  as  a  mast  mount). 

For  more  information  on  ATV 
products,  please  contact  P.O. 
Electronics,  2522  Paxson  Lane, 
Arcadia  CA  91006;  (818^447- 
456$.  Reader  Service  number 
160, 

ICOM  IC-A2  ACCESSORIES 

Three  new  accessories  are 
available  for  ICOM's  IC-A2  hand- 
held airband  transceiver, 

The  IC-CM28  NiCd  battery 
charger  ($19.95)  operates  from 
any  28-V-dc  power  source  for  use 
in  flight  or  on  the  ground.  (A  12-V 
cigarette-lighter  cord,  the  IC- 
CM1 ,  is  available  for  $14.50.) 

An  alkaline  battery  case,  the  IO 
CM1 2  ($24.95),  holds  ten  AA  cells 
for  an  output  of  5  Watts  from  the 
IC-A2. 

Hands-free  VOX  operation  is 
possible  with  the  addition  of  the 
David  Clark  Company  DC  VOX 
unit  ($199,95).  The  VOX  interface 
is  designed  to  plug  directly  into  a 
DCCI  aviation  headset,  and  can 
be  adapted  for  use  with  nearly  any 
standard  headset. 

For  more  information  on  the  \0- 
A2  and  its  accessories,  contact 
ICOM  America,  Inc.,  PO  Box  C- 
90029,  Bellevue  WA  98009-9029. 

PALOM AR  TUNER  TUNER 

Palomaf  Engineers  has  an- 
nounced the  Tuner  Tuner",  a 


Accessories  for  ICOM's  IC-A2  air- 
band  hand-held. 

device  which  connects  between 
the  transceiver  and  antenna.  A 
built-in  50-Qhm  noise  bridge  gives 
an  audible  null  in  the  receiver 
when  the  antenna-matching  unit 
is  adjusted  properly,  eliminating 
the  need  to  transmit  into  a  high 
vswr  while  tweaking  the  antenna 
tuner. 

The  Tuner  Tuner  (model  PT- 
340)  retails  for  $99.55  ptus  $4 
shipping  and  handling— for  more 
information,  contact  Palomar  En- 
gineers, Box  455,  Escondido  CA 
92025;  (619)-747-3343>  Reader 
Service  number  157. 

YAESU  AD-2  DUPLEXER 

Yaesu  has  announced  the  new 
AD-2  Duplexer  for  the  FT-2700RH 
and  FT-726R  transceivers.  The 
AD-2  provides  for  semi-  or  full-du- 
plex crossband  operation  with  a 
single  2ntf7f>cm  antenna.  Band- 
to-band  isolation  is  50  dB;  inser- 
tion loss  is  less  than  0,3  dB  at  VHF 
and  less  than  0,5  dB  at  UHF.  The 
AD-2  can  handle  50  Watts  of  rf . 

For  further  details,  please  write 
Yaesu  Electronics  Corporation, 


Black  Stallion  CB  antennas  from  The  Antenna  Specialists. 


PO  Box  49,  Paramount  CA  90723. 
Reader  Service  number  161. 

BLACK  STALLION  CB  WHIPS 

The  Antenna  Specialists  Com- 
pany has  come  up  with  a  new  line 
of  mobile  CB  antennas.  Three 
configurations  provide  for  just 
about  any  mounting  requirement, 
including  trunk-lip,  trunk-mount, 


and  mag-mount.  The  model  M- 
900  is  designed  to  look  like  an  ele- 
vated-feed cellular  antenna.  All 
three  versions  are  coated  in  black 
Teflon™. 

For  more  details,  write  The  An- 
tenna Specialists  Company,  Mar- 
keting Dept.,  PO  Box  12370, 
Cleveland  OH  44 1 12-0370.  Read- 
er Service  number  159. 


Palomar  Engineering's  Tuner  Tuner. 


FT-2700RH/FT-726R  duplexer  allows  use  of  single  VHF/UHF  antenna. 
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ICOM  IC-1271A  23-Cm  Multimode 


by  Peter  H.  Putman  KT2B 


ICOM  America,  Inc. 
2380-1 16th  Avenue  NE 
Bellevue  WA  98004 
Price  class:  $950 


Can  it  be?  Have  I  actually  found  a  UHF 
multimode  radio  I  really  like?  Well,  I'm 
not  that  hard  to  ptease.  I  do  enjoy  using  multi- 
modes,  especially  when  operating  portable, 
it's  just  that  they  usually  don't  compare  to  a 
good  quality  HF  radio  with  transverter  ahead 
of  it. 

But  one  thing  that  multimodes  have  never 
lacked  is  operating  ease.  Despite  their  receiv- 
er limitations,  it's  all  in  one  box!  That's  hard  to 
beat  for  convenience,  And  amazingly  enough 
we  may  be  closer  to  an  80-meter-through-70- 
cm  multimode  than  we  think!  The  Japanese 
are  moving  at  such  a  rapid  rate  in  this  area  that 
it  was  only  logical  that  we'd  see  a  multimode 
for  23  centimeters  before  long. 

Features 

ICOM  is  the  first  to  break  this  ground  with 
their  IC-1271A  transceiver.  Designed  as  a 
companion  to  their  low*band  equipment  and 
IC-271/471  series,  it  covers  1240-1300  MHz. 
For  example ,  this  is  the  first  unit  I've  used  on 
23  cm  with  VOX,  adjustable  age,  and  a  noise 
blanker  (somewhat  useless  and  a  real  oddi- 
ty!). I  can  write  up  to  32  independent  memo- 
ries i  nto  the  unit  and  scan  them ,  or  employ  two 
vfo's  independently  or  split  as  needed.  And,  I 
have  my  choice  of  CW,  USB,  LSB,  FMT  and 
even  ATV  modes,  all  with  a  GaAsFET  front 
end  and  10  Watts  of  rf  output! 

Well,  almost.  The  particular  unit  I  tested 
measured  under  10  Watts  out.  And  the  GaAs- 
FET front  end  leaves  something  to  be  desired. 
And  the  ATV  mode  is  an  option.  And  who  uses 
split  vfo's  up  here,  anyway? 

Well,  on  to  the  nuts  and  bolts:  Those  of  you 
who  read  the  June  IC-471Avs.  TS-811A  com- 
parison will  find  similarities  tn  the  front-panel 
layout  of  the  ICM271A.  As  mentioned  earlier, 
vox,  agc,  nb,  and  mode  controls  are  identical. 
A  noise  blanker  at  1 296  MHz  is  almost  unnec- 
essary, since  all  noise  generated  here  comes 
from  the  front  end,  not  the  atmosphere,  The 
agc  is  okay  to  have,  but  I  doubt  you'll  ever 
change  the  setting.  VOX  is  a  real  strange  thing 
to  use  up  here  but  fun  to  play  with.  You  will 
need  it  to  operate  CW,  however. 

As  in  all  ICOM  models,  the  output  power  is 
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Photo  A.  The  ICOM  IC-1271A  23-cm  multimode  transceiver. 


continousiy  adjustable,  a  nice  feature  I  wish 
other  manufacturers  would  adopt.  On  this  par- 
ticular unit,  I  connected  a  Bird  Thruline  sec- 
tion directly  to  the  type-N  output  connector 
and  a  Bird  25-Watt  Termalme  to  the  other  end. 
With  1 4.0  volts  do  measured  at  the  radio,  I  saw 
8  Watts  of  rl  output  at  1290  MHz.  A  Bird  26K 
slug  was  used  (25  W,  1.1-1.8  GHz),  In  the 
low-power  position,  I  measured  about  1.5 
Watts  using  the  same  setup.  Both  measure- 
ments  were  made  in  CW  and  FM  modes.  Be- 
cause I  was  unable  to  locate  a  spectrum  ana- 
lyzer that  resolved  frequencies  greater  than 
1200  MHz,  I  skipped  the  output  waveform 
tests  and  will  have  to  take  ICOM's  word  for 
their  spurious  emission  suppression  claims 
(better  than  ™50dB). 

Let's  get  back  to  the  controls.  A  separate 
transmit  switch  is  available,  which  is  a  real 
plus  when  tuning  up  the  typical  23-cm  cavity 
amplifier.  You  can  also  enable  the  transmitter 
from  the  24-pin  rnolex  jack  on  the  rear  panel, 
or  in  CW  with  the  VOX  on.  The  rfgaim  control 
functions  like  all  other  rf  gain  controls  on 
ICOM  multimodes,  but  you'll  never  turn  it 
down  on  23  cm?  Multi-speed  tuning  rates  are 
also  available  for  the  vfo  knob,  which  are  25 
kHz/1  kHz  in  FM,  and  1  kHz/100  Hz  in  SSB/ 
CWmode, 

The  memory  functions  are  useful,  You  can 
memorize  the  frequency  as  well  as  the  mode. 
Then,  you  can  employ  the  mode-s  switch  to 
scan  through  only  those  memories  thai  con- 


tain your  selected  operating  mode.  Dual  vfo's 
are  available,  and  you  can  lock  the  front-panel 
vfo  frequency  while  dialing  through  the  memo- 
ries and  vice  versa.  In  addition,  if  repeater 
operation  is  contemplated,  offsets  can  be 
custom  written.  \f  desired,  an  optional  UT-tS 
tone  synthesizer  can  be  installed  for  CTCSS 
operation. 

Other  options  include  an  internal  switching 
supply  (IC-PS25),  speech  synthesizer  unit  (IC- 
EX310),  computer  interface  (IC-EX309),  and 
ATV  interface  unit  (TV-1200),  The  latter  re- 
quires only  a  VCR  and  camera  on  transmit, 
and  television  on  receive  for  full  wide-band 
color  operation. 

The  balance  of  controls  includes  squelch, 
although  most  of  the  signals  worked  on  SSB/ 
CW  are  so  weak  they  won't  break  it,  and  me- 
ter, which  switches  between  an  FM  discrimi- 
nator mode  and  conventional  S-meter  mode 
as  required,  cw  delay,  vox,  and  cw  monitor 
controls  are  accessible  through  the  top  cover 
as  in  other  ICOM  models,  A  separate  external 
speaker  jack  is  available  on  the  rear  panel  if 
needed.  Other  reaf^panel  connections  in- 
clude EXT  SPEAKER,  INTERFACE  (for  the  EX309), 

dc  power,  antenna,  the  same  24-pin  molex 
accessory  jack  as  on  other  ICOMs,  and  finally 
the  tv  if  input  and  tv  if  output  jacks  for  the 
TV-12QQ  accessory.  As  usual,  (COM  includes 
a  very  detailed,  well-written  owner's  manual 
and  schematic  with  the  unit. 
I  assume  ICOM  put  these  options  into  this 


Photo  B.  KT2B  putting  the  1271 A  through  its  paces  in  the  1296  Sprint      Photo  C.  WB2WIK  using  the  1271 A  during  the  VHP  QSO  Party  fast 
fast  May.  Neither  rain,  nor  snow.  .  . .  June.  Note  the  150-Watt  home-brew  cavity  amplifier  to  the  left, 


radio  because  amateurs  in  Japan  are  already 
busy  using  these  modes.  On  the  other  hand, 
the  bulk  of  23-cm  activity  in  the  United  States 
right  now  is  weak-signal  SSB  or  CW,  with  a 
limited  amount  of  FM,  ATV,  and  satellite  open 
atlon.  The  vast  majority  of  U.S.  owners  may 
never  use  most  of  these  controls.  This  could 
change  if  Novices  gain  1240-MHz  privileges, 
except  that  the  radio  runs  5  more  Watts  than 
Novices  would  be  allowed  to  use.  Perhaps 
ICOM  will  make  a  modified  version  of  this  ra- 
dio if  that  happens, 

On  the  Air 

It  seems  that  whenever  there's  a  severe 
drought,  all  I  have  to  do  is  decide  to  operate 
432  or  1296  portabie  from  a  mountaintop  and 
it  rains  cats  and  dogs  (Photo  B),  W82WIK  and 
I  ran  the  1 296  Sprint  from  atop  Sunrise  Moun- 
tain in  northwestern  New  Jersey  (grid  square 
FN21).  We  were  caught  in  a  large  moisture 
cloud  shortly  after  setting  up.  The  effect  of 
operating  into  dense  clouds  at  this  frequency 
is  well  known.  Using  the  unit  barefoot,  we 
worked  ten  stations  in  four  grids,  one  of  which 
was  over  100  miles  away  in  Atlantic  City.  Our 
antenna  was  the  F9FT  55-e lenient  yagi  on  30' 
of  mast  from  about  1600'  elevation.  With  a 
13.8-volt  battery  we  measured  only  8  Watts 
output.  In  this  operation,  with  the  high-gain 
antenna,  the  receiver  gave  a  good  accounting 
of  itself. 

I  had  hoped  to  run  some  tests  on  23-cm  FM 
from  the  car,  but  the  companion  IC-120 
shipped  with  the  review  unit  had  a  defective 
front  end  and  had  to  be  returned  to  the  factory, 
so  my  evaluation  of  the  FM  performance  on 
the  air  was  limited  to  using  a  transverter  in  the 
FM  mode  with  my  TS-430S.  The  quality  of 
received  audio  was  good,  with  crisp  response 
as  evaluated  on  the  workbench*  Again,  the 
displayed  frequency  didn't  agree  with  what  I 
measured  and  was  off  by  about  +3  kHz.  Sig- 
nal strength  for  20  dB  of  quieting  was  in  ex- 
cess of  ICOM's  claimed  spec  of  0,32  uV  and 
closer  to  a  microvolt. 

Our  luck  was  better  during  the  June  VHP 
QSO  Party.  Received  reports  indicated  clean 
audio  on  SSB  and  no  detectable  chirp  on 
CW.  The  PLL  system  is  stable  but  not  very 
accurate,  When  the  display  indicated  we  were 


operating  on  1296.090  MHz,  the  measured 
frequency  was  actually  1296.093,  In  my 
opinion,  this  is  acceptable  at  23  cm  since 
virtually  all  equipment  in  use  here  is  off 
frequency  by  a  few  kHz  as  well.  It  won't  be 
a  problem  on  FM,  as  you'll  see  the  presence 
of  a  carrier  on  the  signal-strength  meter. 
But  you  might  go  nuts  looking  for  a  weak 
SSB  signal  unless  you  use  the  RIT  (good 
for  plus  or  minus  2.5  kHz)  or  tune  the  vfo 
around  a  bit.  Rf  output  is  fairly  stable  across 
the  range  of  1240-1300  MHz,  falling  to  6 
Watts  at  1240  MHz. 


"it  seems  that 

whenever  there's  a 

severe  drought,  all  I 

have  to  do  is  decide  to 

operate  432  or  1296 

portable  from  a 

mountaintop  and  it 

rains  cats  and  dogs. " 


The  receiver  utilizes  a  MGF1202  GaAsFET, 
and  ICOM  claims  sensitivity  in  the  SSB  mode 
to  be  less  than  0.16  uV  for  10  dB  5  + N/N.  I'll 
dispute  that,  as  my  SSB  Electronics  transvert- 
er is  rated  about  the  same  but  reafly  does 
meet  the  specification.  The  ICOM  appears  to 
be  more  in  the  range  of  .7^.85  uV  for  10  dB 
S  +  N/N.  In  fact,  it  took  a  really  strong  local 
signal  which  was  fine-of-sight  running  100 
Watts  to  make  the  S- meter  pin  hard.  As  in  the 
case  of  the  IC-471A,  the  1271 A  meets  and 
exceeds  its  claimed  selectivity  specs  of  better 
than  2.4  kHz  at  -6  dB  in  SSB/CW  and  better 
than  15  kHz  at  -6  dB  in  FM  mode. 

The  radio  really  needs  a  prearnp  for  seri- 
ous weak-signal  work.  ICOM  advises  that  a 
mast-mount  prearnp  is  available  for  the  IC- 
1271  A,  although  there  isn't  much  mention  of  it 
in  the  owner's  manual.  My  suggestion  would 
be  to  emptoy  either  an  internally  mounted  unit 


or  a  good  rf/dc  switched  prearnp,  such  as  the 
SSB  Electronics  units-  If  you  choose  the  ICOM 
version,  it  mounts  at  the  mast  and  the  coax 
feedfine  multiplexes  rf  and  dc  to  run  the 
prearnp,  actuated  by  the  front-panel  preamp 
switch. 

In  our  contest  operation,  we  employed  an 
outboard  GaAsFET  to  improve  sensitivity.  It 
made  a  big  difference!  With  it,  we  worked  18 
stations  in  9  grid  squares,  the  furthest  of  which 
was  over  200  miles  away,  A  3CX100  cavity 
amplifier  was  also  used,  running  about  130 
Watts  to  4  x  23-efement  Tonna  yagis.  Having 
the  memory  and  scan  functions  is  a  bonus 
during  contests,  since  you  never  can  be  sure 
where  someone  will  pop  up  on  the  band  dur- 
ing a  schedule.  Some  stations  who  tried  to 
work  us  were  as  far  as  6  to  10  kHz  off  the 
agreed  upon  frequency! 

Conclusion 

If  you  like  to  run  multimodes,  the  IC-1271A 
will  be  a  nice  addition  to  your  shack  for  23-cm 
operation  provided  you:  (1)  use  a  good-quality 
external  GaAsFET  preamplifier,  (2)  employ 
low-loss  feediine  and  a  high-gain  antenna, 
and  (3)  have  about  $900  to  spend.  Whoa! 
$900?  Yep,  every  penny  of  it.  This  is  not  a 
cheap  radio  by  any  means,  and  there's  no 
doubt  you  can  buy  a  good  transverter  for  half 
that  which  will  run  rings  around  the  IC-1271  A. 
Thaf  s  also  a  lot  of  money  for  a  band  that 
most  people  use  only  six  times  a  year  during 
contests. 

The  key  here  is  activity.  Should  Novices 
gain  23-cm  privileges  and  should  the  price 
of  this  unit  drop  to  a  more  reasonable  level 
(say,  500-600  dollars},  ICOM  will  be  sitting  in 
the  catbird  seat  with  the  1271  A,  and  it  might 
just  open  up  the  band  to  more  users,  espe- 
cially those  interested  in  fast-scan  color  ATV 
operation.  Although  23-cm  repeaters  aren't 
practical  for  wide  coverage  m  hilJy  areas, 
I  could  see  Novices  using  community  re- 
peaters with  these  units  for  FM  and  packet, 
with  occasional  forays  into  the  weak-signal 
modes.  But  it's  great  for  mountaintop  and 
portable  operation,  as  the  1271 A  weighs  only 
14  pounds. 

And  to  think  a  transceiver  like  this  was  just  a 
pipe  dream  five  years  agoM 
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Heath  HO-5404  Station  Monitor 

by  Marc  Stern  N1BLH 


Heath  Company 
Dept  011-442 
Benton  Harbor  Ml  49022 
Price  class:  $250 


How  many  times  have  you  heard  a  signal 
I  on  20  meters  that's  so  broad  and  splat- 
ters so  much  that  you  just  had  to  see  it  for 
yourself  and,  maybe,  tell  the  other  operator 
about  it?  With  the  congestion  on  HF  today,  the 
chances  are  pretty  good  that  you've  run  in- 
to this  situation  at  least  once  an  operating 
session. 

The  next  question  that  will  probably  arise,  if 
you're  serious  about  it,  is:  "How  do  I  go  about 
it?"  if  you  can  afford  it,  you  might  consider 
tying  up  a  iab-grade  oscilloscope  at  a  slow 
sweep  speed  and  a  lower  frequency  response 
level.  But  there  are  few  operators  who  can 
afford  this  luxury,  especially  If  the  scope  is 
used  for  other  things.  The  solution*  then,  is  a 
station  monitor,  which  also  can  double  as  a 
minimal  level  oscilloscope. 

Usually  inexpensive  enough  to  be  dedicat- 
ed to  monitoring  station  activity  alone— 
$250 — most  station  monitors  add  to  their 
utility  by  offering  pan-adapter  modules  so 
they  will  also  function  somewhat  as  spectrum 
analyzers. 

Further,  station  monitor  scopes  are  made 
to  handle  station  monitoring  chores,  unlike 
oscilloscopes  whose  primary  missions  are 
for  far  more  sophisticated  chores.  For  ex- 
ample, the  average  station  monitor  scope 
comes  equipped  with  audio  level  inputs,  while 
you  must  use  clip  leads  andt  possibly,  attenu- 


ator pads— if  the  audio  drive  is  too  high— 
so  an  oscilloscope  can  handle  station  moni- 
toring. 

And  this  brings  us  to  the  topic  at  hand,  the 
Heathkit  HO-5404  Station  Monitor.  It's  a  unit 
which  is  made  to  be  part  of  an  HW-5400  HF 
station,  so  it  follows  Heath  kit's  relatively  re- 
cent change  to  a  brown  color  scheme.  Its  price 
puts  it  in  line  with  other  station  monitors  on  the 
market, 

A  competent  unit,  the  HO-5404  arrives  in 
two  boxes.  The  first  contains  the  chassis, 
motherboard,  demodulator  board,  and  their 
associated  parts;  the  second  contains  the 
cathode  ray  tube. 

As  you  first  look  at  itf  two  things  strike 
you:  (1)  You  wonder  why  Heath  used  such  a 
big  box  for  so  few  components— the  chassis 
is  n-1/4"  x  12-1/8"  x  1-3/8"  and  it  weighs 
10.6  pounds— and  (2)  you  notice  that  it's  an 
organized  kit. 

Rather  than  engaging  in  its  former  practice 
of  providing  bags  and  boxes  of  parts  which 
were  arranged  in  a  seemingly  helter-skelter 
manner,  Heath  has  organized  everything 
neatly  and  logically.  Major  subassemblies  and 
their  parts  are  grouped  together  so  that  every- 
thing is  easy  to  find  and  check. 

Once  this  is  finished,  the  first  major  assem- 
bly is  the  demodulator  board,  after  which  you 
move  on  to  the  motherboard.  The  demodula- 
tor board  takes  about  an  hour  or  so  to  put 
together  and  the  motherboard  takes  another 
four  or  five. 

If  you  look  carefully  as  you  assemble  the  kit, 
you  can  see  there  is  a  subtle  pattern  in  the  way 
the  components  are  mounted.  As  each  wave 
of  mounting  washes  across  the  board,  you 
notice  the  close-mounted  items,  such  as  resis- 
tors and  diodes,  are  mounted  first.  Then  come 
the  medium-height  mounts,  such  as  capaci- 
tors. Finally,  the  transistors  are  mounted.  It 
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does  make  things  more  convenient  as  you 
stuff  the  board. 

With  these  items  out  of  the  way,  you  begin 
to  assemble  the  chassis,  with  the  rear  connec- 
tors first,  These  connectors  include  antenna 
inputs  as  well  as  vertical  and  horizontal  in- 
puts. The  attenuator  switch  and  power  line 
also  are  installed  in  this  area. 

After  these  connectors  are  installed,  you 
turn  your  attention  to  the  front  of  the  chassis, 
which  is  probably  the  toughest  part  of  the 
assembly. 

At  the  front,  the  first  step  is  installing  a  huge 
plastic  decal.  It  not  only  contains  the  labeling 
for  various  potentiometers  and  switches,  but  it 
also  serves  as  the  graticule  for  the  scope.  It 
requires  a  great  deal  of  care  to  do  this  correct- 
ly and  I'd  suggest  lining  up  the  work  several 
times  before  you  peel  the  covering  off  the 
back.  The  glue  on  the  back  holds  like  iron,  and 
once  youVe  put  it  on  there's  no  turning  back. 
So,  if  it's  crooked,  you're  in  for  an  interesting 
time  trying  to  get  it  off  and  reposition  it,  Fortu- 
nately, rather  than  rush  ahead,  I  took  my  own 
advice  and  lined  everything  up— and  placed  it 
on  the  first  try. 


"The  real  strength 

of  the  HO-5404  is  that 

you  built  it  and  know  it 

thoroughly.  You  can  go 

in  and  troubleshoot  a 

problem  and  replace 

a  bad  part/' 


The  decal  and  the  installation  of  the  poten- 
tiometers and  switches  are  the  easiest  steps 
of  the  process.  Because  once  you've  installed 
the  switches — the  motherboard  is  also  in- 
stalled about  now — you  must  begin  to  wire 
them  up  in  place.  Not  only  does  this  call  for 
care,  it  also  calls  for  a  steady  hand  with  the 
soldering  iron  because  it  gets  pretty  crowded 
with  wires  and  other  pot-mounted  compo- 
nents—capacitors, for  example— very  quick- 
ly. It's  also  a  very  tedious  job  that  quickly 
becomes  tiring  and,  as  we  all  know,  tiredness 
leads  to  inattention. 

Once  this  is  done,  you  must  then  wi  re  up  the 
switches,  an  even  more  tiring  job  because  it 
seems  like  there  are  twice  the  number  of  con- 
nections to  be  made. 

Quite  frankly,  this  seems  to  be  a  time-wast- 
ing, backwards  method  of  mounting  and  wir- 
ing switches  and  pots.  I  would  urge  the  proce- 
dures to  be  turned  around  so  that  everything  is 
wired  up  outside  the  chassis  and  then  in- 
stalled. This  would  make  it  easier  for  the  kit 
builder,  who  would  be  worried  only  about  the 
length  of  the  leads  instead  of  burning  through 
wires  in  a  jungle  of  tangled  connections  with 
already-installed  components.  It  would  also 
lessen  the  potential  for  mistakes  because  it  is 
possible  to  attach  a  wire  to  the  wrong  point  as 
the  jungle  of  wires  grows.  The  same  is  true  of 
the  switches. 


NEW! 

Lower  Price 

Scanners 

Communications  Electronics™ 

the  world's  largest  distributor  of  radio 
scanners,  introduces  new  lower  prices 
to  celebrate  our  15th  anniversary. 

Regency?  MX7000-GS 

List  price  5699.95/CE  price  $469,35 
10- Band \  20  Channel  «  Cryntatlmma  •  AC/ DC 
Frequency  range:  25-550  MHz.  continuous  coverage 
and  BOO  MHi  to  t 3  GHz  continuous  coverage. 
The  Regency  MX7000  scanner  lets  you  monitor 
Military,  Space  Satellites.  Government,  Railroad, 
Justice  Department.  State  Department  Fish  & 
Game,  Immigration,  Marine,  Poltceand  Fire  Depart- 
ments, Broadcast  Studio  Transmitter  Links,  Aero- 
nautical AM  band.  Aero  Navigation,  Paramedics, 
Amateur  Radio,  plus  thousands  of  other  radio 
frequencies  most  scanners  can"!  pick  up.  The 
Regency  MX7Q00  is  the  perfect  scanner  to  receive 
the  exciting  1.2  GHz.  amateur  radio  band. 

Regency®  Z60-GS 

List  price  $299,95/CE  price  St  79  95/SPECIAI 
8-Band,  GO  Channel  •  Ho- crystal  wanner 
Band*  30-50,  88- 1  OS,  f  18- 136.  144- 1 74.  440-5 12  MHz. 

The  Regency  Z60  covens  all  the  public  service 
bands  plus  aircraft  and  FM  music  for  a  total  of 
eight  bands.  The  Z60  also  features  an  alarm 
clock  and  priority  control  as  well  as  AC/DC 
operation.  Order  today 

Regency®  Z45-GS 

List  price  S2S9.95/CE  price  S1  59.95/SPECtAL 
7-Band,  45  Channel  *  No-crystal  scantier 

Bands  30-50.  118*136,  144-174,  440  512  MHz. 

The  Regency  Z45  Is  very  similar  to  the  Z60  model 
listed  above  however  it  does  not  have  the  commer- 
cial FM  broadcast  band.  The  Z45,  now  at  a 
special  price  from  Communications  Electronics. 

Regency®  RH250B-GS 

List  price  $659  O0/Cf=  price  $329.95/SPECIAL 
tO  Channel  •  25  Watt  Transceiver  *  Priority 

The  fleoencyRH25QBisa  ten-channel  VHF  land 
mobile  transceiver  designed  to  cover  any  fre- 
quency between  150  to  162  MHz.  Slocethis 
radio  is  synthesized,  no  expensive  crystals  are 
needed  to  store  up  to  ten  frequencies  without 
battery  backup.  All  radios  come  with  CTCSS  tone 
and  scanning  capabilities.  A  monitor  and 
night/day  switch  is  also  standard.  This  trans- 
ceiver even  has  a  priority  function.  The  RH250 
makes  an  ideal  radio  for  any  police  or  fire 
department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Waff  VHF  150-1 62 
MHz.  version  called  the  RH600B  is  available 
for $454.95,  A  UHF 1 5  watt  version  of  this  radio 
called  the  RU1  50 B  is  also  available  and  covers 
450-462  MHz.  but  the  cost  is  $449.95. 

NEW!  Bearcat®  50XL-GS 

List  price  S199.95/CE  price  S1 14.95/SPECIAL 
fO-Band,  10  Channel  •  Handheld  scanner 

Bands;  29.7-54,  136-174.  406-512  MHz. 

The  Uniden  Bearcat  50 XL  is  an  economical, 
hand-held  scanner  with  10  channels  covering 
ten  frequency  bands.  It  features  a  keyboard  lock 
switch  to  prevent  accidental  entry  and  more. 
Also  order  part  #  BP50  which  is  a  rechargeable 
battery  pack  for  S1 4.95,  a  plug-in  wall  charger, 
part*  AD1 00  tor  SI  4. 95,  a  carrying  case  part  = 
VCOOI  for  S  14.95  and  also  order  optional 
cigarette  lighter  cable  part  #  PS001  for  S  14.95. 


Regency 
RH2SO 


NEW!  Scanner  Frequency  Listings 

The  new  Fox  scanner  frequency  directories  will  help 
you  find  ail  the  action  your  scanner  can  listen  to.  These 
new  listings  include  police,  fire,  ambulances  &  rescue 
squads,  locat  government,  private  police  agencies, 
hospitals,  emergency  medical  channels,  news  media, 
forestry  radio  service,  railroads,  weatherstations,  radio 
common  carriers.  ATST  mobile  telephone,  utility  com- 
panies, general  mobile  radio  service,  marine  radio 
service,  taxi  cab  companies,  tow  truck  companies, 
trucking  companies,  business  repeaters,  ousmessradio 
(simplex}  federal  government  funeral  directors,  vet- 
erinarians, buses,  aircraft,  space  satellites,  amateur 
radio,  broadcasters  and  more,  Fox  frequency  listings 
f  ea  t  u  r  e  ca  1 1  letter  cross  reference  as  wei  I  as  a  I  p  habet  ical 
listing  by  licensee  name,  police  codes  and  signals,  AM 
Fox  directories  are  S  14.95  each  plus  $3-00  shipping 
State  of  Alaska- RL01 9-1 ;  State  of  Anzona-RL025-1 , 
Baltimore,  MD/ Washington  DG-RL024-1   Buffafo.KV/ 
Erie,  PA-RL009-2:  Chicago,  IL-RLD14-1;  Cincinnati/ 
Dayton,  OH-RL0O6-2;  Cleveland.  OH-R101 7-1 ;  Colum- 
bus, OH-RL0O3-2:  Dallas/Ft.  Wortn,  TX-RL0t3*1; 
Denver/Cotorado  Springs.  CORL027-1;  Detroit,  Ml/ 
Windsor.  ON-RL0O8-3:  Fori  Wayne,  IWLima,  OH- 
RL0O1-1;  Hawaii/Quam-RLOIS-I;  Houston,  TX- 
RL023-1 :  Indianapolis,  IN-RL022-1 ;  Kansas  City,  MO/ 
KS-RU01 1  -2:  Long  island,  NY-RU026-1 ;  Los  Angeles. 
CA-RL0T6-1;  Louisville/ Lexington.  KY-WL007-1;  Mil- 
waukee, Wl/Waukeoaa  IL-RLD21-1;  Minneapolis/ St. 
Pauf,  MN-RLOIO-2;  Nevada/E  Central  CA-RL028-1; 
Oklahoma  City/Lawton.  OK-RL0O5-2:  Orlando/ Daytona 
Beach,  FL-RLD12-1;  Pittsburgh,  PA/ Wheel  mo,,  WV- 
RL029-1;  Rochester/Syracuse,  NY-RL02O-1:  San 
Diegor  CA-RL01S-1:  Tampa/St.  Petersburg,  FL~ 
RL004-2;  To  fed  o.  OH-RL0O2-3.  New  editions  are  being 
added  monthty.  For  an  area  not  shown  above  call  Fox  at 
800-543-7892.  In  Ohio  C3l»  800-621-2513. 

NEW!  Regency0  HX1500-GS 

List  price  S369.95/CE  price  $239.95 

11 -Band,  55  Channel  •  Handheld/ Portable 

Search  •  Lockout  •  Priority  *  Bank  Select 

Sidetit  liquid  crystal  display  •  EAROM  Memory 

Direct  Channel  Access  Feature  *  Scan  delay 
Bands:  29-54,  TTS-T36,  144  174,  403-420.  440-512  MHz 

The  new  handheld  Regency  NX  1500  scanner  is 
fully  keyboard  programmable  for  the  ultimate  in 
versatility.  You  can  scan  up  to  55  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
display  is  even  sidelit  for  night  use.  Includes  bell 
clip,  flexible  antenna  and  earphone.  Operates  on  8 
1 .2  Voft  rechargeable  Ni-cad  batteries  (not  included). 
Be  sure  to  order  batteries  and  battery  charger  from 
accessory  fist  in  this  ad. 

Bearcat®  100XL-GS 

List  price  S349.95/CE  price  S203.95/SPECIAL 
9~Band,  10  Channel  *  Priority  *  Scan  Delay 
Search  •  Limit  •  Hold  ■  Lockout  *  AC/0C 

Frequency  range:  30-50.  118*174,  406-512  MHt 
The  world's  first  no-crystal  handheld  scanner  now  has 
a  LCD  channel  display  with  backlight  for  low  light  use 
and  aircraft  band  coverage  at  the  same  low  price.  Size  la 
1 W  x71A"  x2WThe  Bearcat  1 00XL  has  wide  frequency 
coverage  that  includes  all  public  service  bands  (Low, 
High.  UHFandJT'  bands),  the  AM  aircraft  band.  the  2- 
meter  and  70  cm.  amateur  bands,  plus  military  and 
federal  government  frequencies.  Wow,,,  what  a  scan  nerl 
Included  in  our  low  CE  price  is  a  stu  rdy  carrying  case* 
earphone^  battery  charger/ AC  adapter,  six  AA  ni-cad 
batten e  s  a  nd  f  I e xi ble  a nte n na.  O rder  your  scan ne r  now. 

Bearcat®  210XW-GS 

List  price  3339,95/CE  price  $2O0.95/SPECIAL 
B-Bandt  20  Channel  •  Horcryatal  scanner 
Automatic  Weather  •  Search/ Scan  a  AC/ DC 
Frequency  range:  30-50.  136-174,  406-512  MHz 
The  new  Bearcat  2 1 0XWisan  advanced  third  generation 
scanner  with  great  performance  at  a  low  CE  price. 

NEW!  BearcatM  45XL-GS 

List  price  5179,95/CE  price  S102.95/SPECIAL 
f  O  Band,  1 6  channel  *  AC/ DC  *  instant  Weather 
Frequency  range:  29-54.  T 36- 174,  420-512  MHz 
The  Bearcat  1 45 XL  makes  a  great  first  scanner,  its  low 
cost  and  high  performance  tetsyou  bear  ail  the  act  ion  with 
the  touch  of  a  key,  Order  your  scanner  from  CE  today. 

TEST  ANY  SCANNER 

Test  any  scanner  purchased  from  Co  mm  tin  leal  lona 
Electronics*1  for  3 1  days  before  you  decide  to  keep  it  if  for 
any  reason  you  are  not  completely  satisfied,  return  it  in 
onginaf  condition  with  all  parts  in  31  days,  for  a  prompt 
refund  (fess  shipping/ handling  charges  and  rebate  credits). 


Regency 
MX70CO 
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NEW!  Bearcat®  800XLT-GS 

List  price  $499.9 5/CE  price  $31 7.95 

12- Band,  40  Channel  •  No- crystal  scanner 

Priority  control  •  Search/Scan  •  AC/DC 

Bands:  29-54,  118-174.  406-512,  806-912  MHz 
The  Uniden  aoOXLT  receives  40  channels  m  two  banks. 
Scans  15  channel  s  per  second.  Size  9V4"  x4'Vx12%." 

OTHER  RADIOS  AMD  ACCESSORIES 

Panasonic  RF-2SOO-GS  Shortwave  receiver. . .  Si  79.95 
RD95-GS  Uflsd&n  Remote  mount  Radar  Detector  51  28.95 
R 05 5- G S  Umdan  Visor  mount  Radar  Detector  $98  95 

R09-GS  Uniden "  PassporT  size  Radar  Detector      S 1 99,96 

BOttA-GS  Sea  rear  Weather  Alert' 549.95 

OX  1 0OO-G  S  Bea  fee  t  shortwave  rece  i  ver  SALE .  $34  995 
PC22-GS  Untden  remote  mount  CB  transceiver  $99.95 
PC55-GS  Uniden  mobile  mount  CB  transceiver. .  $59.95 
R1  OeO-GS  Regency  10  channel  scanner  SALE        $92,95 

MX3COOGS  Regency  30  channel  scanner., $229  95 

XL156-GS  Regency  10  channel  scanner, ,.. $139,95 

UC102  GS  Regency  VHF  2  eft  1  Watt  transceiver . .  $  1 24  95 
P1405-GS  Regency  5  amp  regulated  power  supply  $69-95 
PI  41  2-GS  Regency  1  2  amp  reg.  power  supply  .  $1 64.95 
MA25&GS  Drop-in  charger  for  KX1 200  A  HXT5O0  .  $64  95 
MA51&GS  Wall  charger  for  HX1500  scanner  $14,95 

liA51  6-GS  Carrying  case  for  HX1500  scanner  .  $14.95 
M A257-GS  Cigarette  lighter cordforHXl  2/ 1 500 . . .  »t9  95 

MA917  GS  NhCad  battery  pack  for  HX1200 $3495 

SMMX70QO-GS  Svc  man.  forMXTOOOS  MX5O00  . .  $19  95 
SMMX300OGS  Service  man,  for  Regency  MX3000  .  $19  95 
B-4-GS  *  .2  V  AAA  NnCad  batteries  <set  Of  four)  , .  ,  $9,95 
B-8-GS  1.2  V  AA  Ni-Cad  batteries  (set  of  eight)  .  Si 7.95 
F B- E-GSFrequencyDJ rectory f or EastefnU  S.A..  $44  95 
F8-WGS  Frequency  D  if  ecloryfc^r  Western  U,SA.„$M95 

ASD-GS  Air  Scan  Directory  ...,.,,„ $14  95 

SRFGS  Survrval  Radio  Frequency  Diredory„ $14  95 

TSG-  GS  Top  Secret'"  Registry  o*  U,  S-  Govt  Freq  .  $  1 4  95 
TtC-GS  Techniques  tor  Intercepting  Comm.    .   .  . ,  $14.95 

RRF-GS  Railroad  trequency  directory $  1 4.95 

C*E  GS  Covert  InteIHgenci  Elect  Eavesdrgpping  $1495 
A60-GS  Magnet  mount  mobile  scanner  antenna. .   $35. 95 

A70-GS  Base  Stal  ion  scanner  antenna $3595 

U  SAM  M-GS  Mag  mount  VHF/UHFanL  w/ 1 2  cable. . .  $3995 
USAK-G$*T  hole  mount  VHF/UHFanL  w/ 1 7  cable  .  $35.95 
USATLM-GS  Trunk  lip  mount  VHF/UHF antenna  $3595 
Add  S3  00  shipping  lor  all  accessorres  ordered  at  the  Same  lime- 
Add  $1  2.00  Shipping  per  shortwave  receiver. 
Add  $7,00  shipping  per  scanner  and  $3.00  per  antenna 

BUY  WITH  CONFIDENCE 

To  gat  the  fastest  delivery  from  CBoi  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center"  Michigan  residents  please  add  4% 
sales  la*  or  supply  your  tax  ID  number.  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  1 0%  surcharge 
for  net  10  billing.  All  sales  are  subject  to  availability. 
acceptance  and  verification.  All  sales  on  accessories 
are  final.  Prices,  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  In  U.S.  dollars.  Out 
of  stock  items  will  be  placed  on  backorder  automatically 
unless  CE  is  instructed  differently.  A  S5.0Q  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under$50.00.  Shipments  are  F.O.B. 
Ann  Arborr  Michigan.  No  COD's.  Most  products  that  we 
sell  have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  available  prior  to 
purchase  by  writing  toC£  N  on-  certified  checks  require 
bank  clearance,  Not  responsible  for  typographical  errors 

Malt  orders  to:  Communications  Electron- 
icsr  Box  1045,  Ann  Arbort  Michigan  48106 
U.S.  A,  Add  $7.00  per  scanner  for  R.P.S./U.P.S. 
ground  shipping  and  handling  in  the  continental 
U.S.A.  For  Canada,  Puerto  Rico,  Hawaii,  Alaska, 
or  APO/FPO  delivery,  shipping  charges  are 
three  times  continental  US,  rates.  If  you  have  a 
Discover,  Visa  or  MasterCard,  you  may  call  and 
place  a  credit  card  order  Order  toll-free  in  the 
U.S.  Dial  800- USA-SCAN,  in  Canada,  order  toll- 
free  by  calling  800-221-3475.  WUI  Telex  any- 
time, dial  671-0155.  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  3 13-973-8888.  Order  today. 

Scanner  Distribution  Center*  and  CE  logos  are  trade- 
marks of  Com rnunicati oris  Electronics  Inc. 
I  Bearcat  is  a  registered  trademark  of  U  ruder,  Corporal  ion. 
t  Regency  is  a  registered  trademark  of  Regency  Electronics 
inc.  AD  *Q702B6-GS 

Copyright  €  1 986  Communications  Electronics  1Mb 

For  credit  card  orders  cal  I 

1-800-USA-SCAN 


'* 


COMMUNICATIONS 
ELECTRONICS  INC. 

Consumer  Products  Division 

P  Q  Box  1045  □  Ann  Arbor,  Mich  hgarc  481 06-1045  US  A 
Call800-USASCANofOutsideU,S.A,313'973SSe8 


With  all  of  this  done,  the  final  step  ts  In- 
stalling and  wiring  up  the  CRT  and  connector. 
This,  again,  is  straightforward,  although  it 
does  pay  to  take  care  not  to  handle  the  CRT 
too  roughly  to  limit  chances  of  breaking  it. 

At  this  point,  you're  ready  for  the  tuneup 
which  also  is  straightforward  and  simply  in- 
volves balancing  the  vertical  and  horizontal 
amplifier  sections.  This  involves  setting  a  cou- 
ple of  pots  on  the  motherboard  so  thai  the 
circuits  are  balanced  at  30  volts.  It  was  at  this 
point  that  I  began  to  go  somewhat  gray  as  t 
kept  on  trying  to  get  the  vertical  circuitry  bal- 
anced and  it  wouldn't.  Each  time,  one  side 
would  be  at  80  and  the  other  would  be  at  1 37, 
and  when  I  adjusted  the  other  side,  the  first 
would  be  out  of  adjustment. 

Checking  things  out,  it  looked  as  if  one  of 
the  driver  transistors  in  the  amplifier  section 
was  bad— Q104  and  Q106 — and  1  called  cus- 
tomer assistance. 

As  I  explained  what  was  going  on  to  the 
customer  assistance  rep,  he  quickly  diag- 
nosed the  problem— Q1 04— and  transferred 
me  to  the  parts  department  where  he  had  al- 
ready ordered  the  new  part  to  replace  the  of- 
fender on  the  motherboard,  All  I  had  to  do  was 
give  my  name  and  address.  Less  than  a  week 
later,  the  part  arrived;  I  installed  it,  and  every- 
thing was  aligned  quickly. 

The  acid  test  came  when  I  put  it  on  a  rig  and 
fired  it  into  the  dummy  toad.  After  adjusting 
everything  according  to  instructions,  I  keyed 
the  microphone  and  everything  appeared  as 
the  documentation  said  it  would. 


1  then  went  on  to  monitor  my  radiotefe- 
type  signals,  packet  signals  (just  to  see  what 
they  looked  like),  CW  signals,  and  phone  sig- 
nals. As  I  watched  Ihe  phone  signals,  one 
thing  became  clear  to  me:  Too  many  opera- 
tors have  their  speech  compressors  cranked 
up  way  too  high  and  their  signals  are  splatter- 
ing all  over  the  place.  Nearly  every  signal  I 
looked  at  on  75  was  flat-topped  and  splattered 
everywhere. 

The  strength  of  the  Heathkit  HO5404  Moni- 
tor Scope  isn't  so  much  that  it  will  serve  as  a 
good  station  monitor  for  VHF  (1 ,8  to  54  MHz) 
or  even  as  a  reasonable  5-MHz  scope  (1 0-40- 
kHz  vertical  response  and  10-300-Hz  horizon- 
tal response)  for  bench  purposes.  It's  a  strong 
performer  in  both  roles  and  is  easy  to  use 
since  there  are  only  seven  switches  and  eight 
pots  in  front,  some  of  which  you  set  once  and 
forget. 

The  real  strength  of  the  HO-5404  is  that  you 
built  it  and  know  it  thoroughly.  You  can  go  in 
and  troubleshoot  a  problem  and  replace  a  bad 
part.  This  is  possible  because  the  scope  uses 
discrete  components  rather  than  Very  Large 
Scale  Integration  techniques.  It  is  probably 
one  of  the  few  kits  on  the  market  that  isn't 
stuffed  full  of  ICs  that  you  can't  work  on. 

Another  real  strength  is  its  documentation. 
Not  only  does  it  lead  you  step-by-step  through 
the  scope's  construction  and  alignment,  but  it 
also  guides  you  through  troubleshooting  pro- 
cedures and  gives  suggestions  should  a  prob- 
lem arise.  It  also  has  a  theory-of^peration 
section  That  explains  precisely  how  the  scope 


works,  which  is  a  refreshing  change  in  this  day 
of  appliance  manuals. 

Further,  the  manual  gives  you  valuable  ex- 
amples of  the  types  of  scope  patterns  you  will 
see  given  a  certain  set  of  conditions  (chirping, 
splattering,  flat-topping,  for  example). 

Despite  these  strengths,  there  is  a  sobering 
thought  that  occurs  to  me  and  that  is  cost. 
Operators  used  to  build  kits  because  they 
were  less-expensive  alternatives  to  over-the- 
counter  gear.  But  with  Heathkits  costing  near- 
ly the  same  as  fully  assembled  gear,  it  makes 
you  wonder  why  an  operator  would  build  in- 
stead of  buy. 

In  my  case,  I  feel  a  sense  of  satisfaction,  but 
I  canH  say  that  I've  learned  anything  from  it, 
other  than  how  to  stuff  a  board.  I  also  am 
familiar  with  the  innards  of  the  gear  and  it  is 
fairly  easy  to  work  on.  But  I  can't  say  that  this 
is  the  situation  with  the  rest  of  the  amateur 
world.  Surety,  there  are  many  who  agree  with 
me.  but  there  are  many  more  who  would 
prefer  to  plunk  down  their  plastic  and  buy 
ready-made  gear. 

And  who's  to  say  who's  right?  The  only 
piece  of  advice  I  have  for  Heath  is  to  consider 
realigning  the  pricing  structure  of  their  gear  If 
they  can  afford  to  cut  margins  and  make  their 
equipment  the  low-cost  alternative  again, 
they'll  stand  a  chance  of  revitalizing  a  whole 
marketplace.  Heath's  equipment  is  good  and 
something  you  can  get  your  hands  on,  Now, 
isn't  that  something  in  this  day  of  tiny  rigs  and 
tinier  parts?  You  bet  it  is!  Reader  Service  num- 
ber 151. ■ 
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Tired  of  listening  lo  all  the  chatter  on  your  favorite  VHF  UHF  repeater 
while  waiting  for  thai  important  call? 


Auto-Kali 
AK-10 


You  dont  have  to  enymore  with  me  Auto-Kait.  AK-10,  a  ready-to-use 
DTMF  (Touch-Tone*")  selective  calling  system  AW  you  add  is  the  radio1 

FEATURES: 

*  Completely  assembled  and  ready  to  use  Simply  connect  to  external 
speaker  |ack  on  your  rig.  Audio  mmr-plug  patch-cord  included 

*  Easy  setting  of  your  personal  3-digit  code  m  seconds  with  small  rotary 
switches.  No  jumpers  to  solder 

*  6*15  VDC  for  mobile/portable  operation  or  use  supplied  117  VAC 
power  suppiy  for  base  station  operaiicm. 

*  Buih-m  8-OHM  speaker  lurns  on  when  your  code  Is  received  to  let 
you  bear  the  station  calling 

*  Resets  automatically  10  silent-standby  and  leaves  red  LED  on  to  lei 
you  know  someone  called  if  you  were  away  from  the  rig 

*  CMOS  arcu»try  provides  for  fow  current  operation 

*  Measures  only  v«  x  3  x  5  .  Inches 

Only      s79-95  (Plus  53.00  Shipping,  Handling) 

MOTRON  ELECTRONICS     ^127 
695  West  21st  Ave.,  Eugene.  OR  97405 

For  Phone  Orders  Call  —  (503)  687-2118 
Use  your  Visa  or  Master  Card  or  send  check  or  money  order, 

'TOUCH-TONE  IS  REGfSTERED  TRADEMARK  OF  AT5T 
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ELECTRONICS 


AMATEUR 
TELEVISION 

ATV  MADE  EASY  WITH  OUR  SMALL  ALL  IN  ONE  BOX  TC70-1 
TRANSCEIVER  AT  A  SUPER  LOW  $299  DELIVERED  PRICE. 


TC70-1  FEATURES: 

•  10  pin  VHS  color  camera  and  RCA  phono  jack  video  inputs. 

•  Crystal  locked  4.5  mHz  sound  subcarrier 

•  PTL  (Push  To  Look)  T/R  switching, 

•  Sensitive  UHF  GaAsfet  tuneable  downconverier. 

•  Two  frequency  1  watt  pep  xmtrt  1  crystal  included. 
•Xmit  video  monitor  outputs  to  camera  and  phono  jack. 
•Small  7  x  7  x  2.5"  for  portable,  mobile,  or  base. 

•  Draws  only  500  ma  (exc.  camera)  at  13.8  vdc. 

Just  plug  in  your  camera,  VCR,  or  computer  composite  video  and 
audio,  70  cm  antenna,  12  to  14  vdc,  and  you  are  ready  to  transmit  live 
action  color  or  black  and  white  pictures,  Sensitive  downconverter 
tunes  the  whole  420-450  mHz  band  down  to  channel  3  on  your  TV  set 
to  receive.  Both  video  carrier  and  sound  subcarrler  are  crystal  con- 
trolled. Specify  439.25,  434.0,  or  426.25  mHz.  Extra  crystal  $15. 


WHAT  ELSE  DOES  IT  TAKE  TO  GET  ON  ATV? 

Any  tech  class  or  higher  amateur  can  get  on  ATV.  If  you  already 
have  a  source  of  video  and  a  TV,  It  costs  about  the  same  as  getting  on 
2  meters.  Now  you  can  be  seen  as  well  as  heard. 

OX  with  TC70-1S  and  KLM  440-27  antennas  line  of  sight  and  snow 
free  is  about  22  miles,  7  miles  with  the  440  6  for  portable  use  such  as 
parades,  races,  search  and  rescue,  etc.  You  can  add  one  of  the  two 
ATV  engineered  linear  amps  listed  below  for  greater  DX, 

AT  70  cm,  antenna  height  and  gain  is  all  important.  Fojiage  can  ab- 
sorb much  of  the  power.  Afso  low  toss  tight  braided  coax  such  as  the 
Saxton  8285  must  be  used  along  with  type  N  connectors. 

The  TG70  1  has  full  bandwidth  for  color,  sound,  and  computer 
graphics.  You  can  now  show  the  shack,  computer  programs,  home 
video  tapes  and  movies,  repeat  SSTV  or  even  space  shuttle  video  if 
you  have  a  Home  Satellite  Receiver, 

20  WATT  SPECIAL  .  .  $399 

SAVE  $15  on  the  TC70^1  &  ELH-730G 

when  purchased  together. 

Aff  prices  include  UPS  surface  shipping  in  cont.  USA. 


ACCESSORIES: 


Mirage  D24N-ATV    50  watt  amp 
ATV,  SSB,    FM.  9  amps. 


..,$189 


KLM  440-27    14,5  dbd  antenna  .  .  $89 
KLM  440-6      8  dbd  antenna $38 


Atinco  ELH-730G    20  watt  amp 
ATV,  SSB,  FM.    4.5  amps 


$115 


HAMS!  Call  or  write  for  for  full  line  ATV  Catalog. 


Mike  Crawford  WA2VUN 

19  Beverly  Ruad 

West  Caldwell  NJ 07006 


A  Rotatable  What ? 


WA2VUN  rotates  an  unguyed,  86-foot  2100-pound  tower 

on  a  'lazy  susan"—and  lives  to  write  about  it! 


This  project  started  about  two  years  ago 
while  1  was  in  the  midst  of  erecting  a 
Tri-Ex  DX-86  tower  in  Spring  Valley,  New 
York,  No  doubt  about  it.  the  DXS6  is  a 
lot  of  tower,  standing  86  feet  tall  when  fully 
raised  and  capable  of  supporting  25  square 
feet  of  wind  loading.  Al  2HX)  pounds,  it's 
probably  the  biggest  crank-up  available  to 
amateurs. 

I  had  previously  owned  a  Tri-Ex  LM-470, 
but  was  intrigued  with  the  thought  of  16  extra 
feet  and  additional  capacity,  since  plans  had 
been  in  the  back  of  my  head  to  put  up  arrays 
for 40  meters  through  23  cm  and  build  a  super 
contest  station,  Unfortunately,  the  number 
of  yagis  I  had  in  mind  would  exceed  the 
wind  load  capacity  of  even  the  best  rotors 
available. 

Sure,  a  custom-built  rotor  would 
have  fixed  this  problem,  but  as  a  welder 
J  have  certain  skills  and  resources  not  avail- 
able to  most  amateurs.  Why  not  use  a  fixed 
mast  to  support  the  huge  yagi  arrays  and 
rotate  (he  entire  tower?  Why  not.  indeed! 
And  so  began  one  of  the  stranger  but  more 
rewarding  projects  I've  ever  been  involved 
with. 

The  DX-86  was  ordered  from  Tri-Ex 
and  f  set  about  creating  the  specifica- 
tions. First,  Fd  need  a  strong  mast— very 
strong.  Not  only  that,  since  it  couldn't  ro- 
tate down  or  be  dropped  (being  securely  fas- 
tened in  one  position),  some  method  of  climb- 
ing the  mast  easily  to  do  antenna  work  was 
needed. 

The  solution  was  to  employ  two  separate 
pieces  of  pipe,  the  first  a  2V  x2"  piece  of 
extra-heavy -wall  seamless  steel,  the  second  a 
28*  x  1-1/2"  piece  which  slid  inside  the  first 
piece.  Next,  I  cut  sections  of  5/8"  Rebar  and 
drilled  the  combination  mast  every  20",  slid- 
ing the  Rebar  sections  through  to  pin  the  two 
masts  together  and  form  a  ladder  to  climb 
up.  Neat! 

Next,  the  top  of  the  DX-86  was  modified 
by  replacing  the  mast  guide  with  2-1/2"  pipe 
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fitted  with  a  steel  plate  so  as  to  form  a  key  at 
the  lower  end.  This  was  bolted  to  the  tower  in 
place  of  the  otd  mast  guide.  The  combination 
mast  section  had  a  key  slot  machined  into  its 
lower  end  to  fit  into  the  steel  plate,  resulting 


Photo  A,  The  completed  tower  with  about  half 
of  the  antennas  installed.  Even  in  the 
cranked-down  position  it  is  over  60  feet  tali 
(Photo  by  KT2B. ) 


in  an  extremely  strong  support.  The  256-Ib, , 
28-foot  mast  could  now  support  two  climbers 
to  allow  antenna  work  in  any  tower  position, 
up  or  down,  I  could  remove  the  mast  if  need- 
ed  by  lifting  it  out  with  a  ginpole  or  small 
crane. 

The  DX-86  employs  five  sections,  with 
extra-heavy  cross  bracing,  thick  walls  on 
the  extension  sections,  and  roller  guides  to 
cut  down  on  friction  during  crank-up  or 
crank -down.  However,  I  did  replace  the 
stock  1-HP,  220-volt  crank  motor  with  a  re- 
mote-controlled 24-volt  system  so  as  to  allow 
crank-up  and  crank-down  operations  from 
inside  the  house.  This  system  was  designed 
by  Paul  Olsen  and  features  on/off  lamp  indi- 
cators for  the  "end  of  crank"  limit  points,  as 
well  as  limit  switches  on  the  tower  itself. 
These  were  very  important,  as  I  wouldn't  be 
able  to  see  the  tower  from  my  shack  during 
operation. 

While  I  was  tackling  the  cranking  prob- 
lem, I  decided  to  employ  a  custom-designed 
rotor -indicator  system.  (Remember  now,  I 
was  rotating  die  entire  DX-86  on  a  pedes- 
tal I)  An  old  friend.  Bob  Nyire  WA2AJV, 
came  up  with  the  solution,  employing  selsyn 
motors  and  indicators  which  were  modified 
for  the  application  by  Phil  Anderson 
W2HWG.  These  motors  are  connected  to  the 
rotor  gear  mechanism  (1*11  get  to  that  in  a 
moment)  and  allow  a  40Chlegree  rotation. 
Those  of  you  who  have  operated  contests  or 
chase  DX  will  remember  the  times  vou  had 

m 

your  rotor  on  the  east  side  of  south  and  heard 
a  rare  one  just  the  other  side  of  south!  This 
allows  the  extra  rotation  needed  to  make  that 
contact.  Limit  switches  kick  in  beyond  this 
point, 

On  to  the  rotating  pedestal.  As  with 
most  big  tower  projects,  you've  got  to 
start  with  a  hole  in  the  ground.  The  spot 
I  chose  for  the  DX-86  allowed  no  room 
for  digging  equipment,  so  I  did  it  the  good 
old-fashioned  way— by  hand.  After  getting 
about  2-1/2  feet  deep  rather  quickly.  I  hit 


hardpan,  the  next  best  thing  to  solid  rock. 
Talk  about  tedious  work!  I  measured  prog- 
ress in  inches  each  day  after  work,  but  after 
many  backrubs  and  jars  of  liniment,  the  hole 
was  6-1/2  feet  deep  by  about  4-1/2  feet  on  a 
side,  and  it  was  time  to  pour  the  concrete 
base. 

Allowing  for  a  6"  form  above  the  ground, 
it  would  take  about  7  yards  of  concrete  to 
do  the  job.  Before  this  could  be  done,  a 
steel  anchorage  for  the  pedestal  base  need- 
ed to  be  installed.  This  was  made  from 
450  pounds  of  #7  and  #8  Rebar  welded  into 
a  cage  form  four  feet  on  a  side  and  six  feet 
high.  Additionally,  I  welded  eight  8-inch 
pieces  of  1-inch  threaded  rod  to  the  top  of  the 
cage*  which  would  protrude  through  tie  con- 
crete and  form  the  anchor  points  for  the 
pedestal. 

The  pedestal  carries  the  full  weight  of 
the  DX-86  and  supports  the  drive  gear 
and  turntable  as  well,  For  this  application, 
I  selected  steel  angle  stock  in  4fx  6rx  1/2" 
and  4'x4fx  1/2"  lengths.  The  shape  is  much 
like  a  pyramid  with  the  top  chopped  off,  ta- 
pering upward.  The  bottom  is  four  feet 
square  and  sits  nicely  on  the  eight  anchor 
bolts. 

Total  pedestal  height  is  6  feet.  The  retract- 
ed tower  on  the  pedestal  measures  over  60 


'The  rotor  can  rotate 

virtually  any  tower — 

even  a  good,  straight 

utility  pole  if  need  be.  ** 


feet  to  the  top  of  the  mast!  Fitted  to  the  top 
of  the  pedestal  is  a  3 -foot-diameter  plate 
of  1 -inch -thick  sleeL  This  plate  has  been 
machined  with  eight  3"  slots  that  hold 
roller  bearings,  which  in  turn  support  a 
l*3/8"-thick  plate  that  forms  the  base  of  the 
tower. 

Here's  where  it  gets  tricky:  Since  this 
plate  and  the  bearings  form  a  "lazy-susan" 
arrangement,  I  had  to  grind,  re-grind, 
and  re-re-grind  the  plate  to  make  sure  it 
was  absolutely  flat.  Nothing  would  look 
more  unappealing  than  an  86-foot  tower 
wobbling  around  in  circles.  Sure  wouldn't 
help  the  neighbors'  confidence  level, 
either,  especially  those  within  90  feet  of  the 
tower! 

To  complete  the  picture,  I  had  to  construct 
a  means  of  turning  the  lazy-susan  arrange- 
ment and  provide  additional  support  for  this 
mass  of  metal  balanced  on  a  3-foot  plate.  This 
was  accomplished  by  selecting  a  piece  of 
6 "-diameter,  1/2"  wait  steel  tubing  and  weld- 
ing a  6"  heavy-duty  pipe  flange  to  one  end. 
This  was  then  turned  in  a  lathe  to  make  the 
flange  absolutely  square  to  the  pipe.  This 
shaft  passes  through  both  the  upper  rotating 
plate  (which  it's  bolted  to)  and  the  lower 
bearing-support  plate,  via  a  6"-diameter 
roller  bearing. 


Photo  B.  The  base  pedestal  with  the  cover 
removed.  The  large  concrete  hose  is  visible, 
as  is  the  lazy-susan  turntable  at  the  top.  (Pho- 
to by  KT2B.) 

The  lower  end  of  the  shaft  is  also  supported 
by  a  roller  bearing  to  restrict  side  wobble  and 
ensure  proper  centering.  In  addition,  this  end 
has  a  22"Hdiameter,  1/2"  #50  roller  chain 
sprocket  attached  to  it,  forming  the  drive 
mechanism.  A  smaller  roller  chain  sprocket 
on  the  shaft  drives  the  selsyn  position  indica- 
tors and  activates  the  limit  switches  when 
necessary. 

To  actually  turn  the  beast,  I  selected  a  Day- 
ton 1/2-HP,  120-V-ac  motor  rated  at  1725 
rpm  output.  Fastened  to  the  drive  gear  is  a 
double -reduction  Ohio  Gear  Manufacturing 


Photo  C  Close-up  of  the  method  used  to 
attach  the  tower  to  the  rotating  plate,  (Photo 
byKT2B.) 

right-angle  worm  drive,  resulting  in  an  11- 
rpm  shaft  speed.  Next,  I  fitted  a  2-1/4'%  #50 
roller  chain  sprocket  to  the  output  of  the 
worm  drive — and  this  is  what  drives  the  22" 
sprocket  on  the  rotor  shaft.  The  final  output 
torque  from  the  motor/drive  combination  is 
about  20,000  lb! 

The  DX-86  will  rotate  a  full  400  degrees  in 
about  62  seconds,  and  do  it  with  about  as 
much  noise  as  a  small  TV  antenna  rotator — 
it's  that  quiet.  Best  of  all,  there  are  no  so- 
lenoid brakes  to  seize  up  or  worry  about  (a 
common  problem  with  Ham^-  or  TailTwister 
rotors).  The  final  touch  was  to  paint  the 


Photo  D.  The  reduction  gear  mechanism  for  driving  the  selsyn  direction  indicator.  A  limit 
switch  is  visible  at  upper  left.  (Photo  by  KT2B.) 
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SPECIALIZED  COMMUNICATIONS 
FOR  TODAY'S  RADIO  AMATEUR! 


If  you  are  ACTIVE  in  FSTV 

SSTV,  FAX,  OSCAR,  PACKET, 

RTTY,  EME,  LASERS, 

or  COMPUTERS,  then  you  need 


~l 


I 


"THE  SPEC-COM  JOURNAL™"       I 

I 

Published  10  Times  ' 

Per  Year  ' 

By  WB0QCD  I 

(Serving  Amateur  Radio  Since  1967!)  ' 


SIGN  UP  TODAY  AND  GET  3  BACK  ISSUES  "FREE"! 

Join  our  growing  membership  at  the  regular  $20  per  year  rate  and  we  will  send  you  3  back 
issues  (of  your  choice)  absolutely  "free"!  We  also  have  2  and  3  year  discounts  at  just  S38 
and  $56.  Foreign  surface  and  air  mail  subscriptions  also  available,  please  write  for 
details.  Add  $2.00  for  a  special  19-year  ''master  article  index"  issue.  Allow  2-3  weeks  (or 
your  first  issue.  ^3& 

THE  SPEC-COM  JOURNAL 

P.O.  BOX  H, 

LOWDEN,  IOWA  52255 


L 


Credit  Card  Orders  (5%  added) 


Iowa  Residents  Add  4%  State  Sales  Tax 


j 


PACKET  RADIO 


PAC/NET  SYSTEM 


ASCII-USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  Is  1he  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/NET  board  oniy  $8000 

Assembled/Tested  No  JCs.  90day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs  $i 


rnoi 


PAC/N  ET  SYSTEM  $240.00 

System  Tested  4.5  x  6"  board  complete 
with  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re* 
quires  only  single  8-10  volt  xh  amp  power, 
1  year  guarantee  of  hardwareMott- 
ware/AX>25  standard  RS232  serial  ASCII 
at  any  user  baud  rate,RS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK 


Custom  Systems     Custom  Programming 

BlhhAsHBY    * 

^^^  AND  SON  fl^J 
K2TKN— KA20EQ  201-658-3087 

BOX  332  PLUCKEMIN  N.J.  07978 


P/C  Controlled  Radio 

Interface  your  commodore  or  Apple  II  PC  and  Kenwood's 
TS940.811, 71  lor 440  with  COMPRAD  Program  all  radio 
functions  from  your  PC  Keyboard  Shortwave  listeners: 
Station  selections  with  one  keystroke. 

Two  disk  package  and  manual  $49.95 

(price  Includes  shipping) 
Send  money  orders  only  to 

MISIL  •  50  Notre  Dame  Rd.  •  Bedford,  MA  •  01730 
Available  soon  for  IBM  PC  and  Compatibles      ..«* 
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Photo  E.  The  most  has  just  been  installed  with 
the  help  of  a  crane.  WA2VUN  is  standing  on 
Rebar  steps.  (Photo  by  WB2WIK.} 

pedestal  the  same  color  as  my  house  siding, 
so  it  blends  in  better. 

Current  plans  are  to  install  the  following 
antennas  {some,  if  not  all,  will  be  up  by  the 
time  you  read  this): 

4-element,  144-MHz  yagi  (FM) 
7 -element,  220-MHz  yagi  (FM) 
Four  23-element,  1296-MHz  arrays 
Two  L9-clcmentt  432-MHz  arrays 
Two  L7-element,  220-MHz  boomers 
Two  19-elemem,  144-MHz  boomers 
Two  7-eleincnt,  long-boom  50-MHz  yagis 
Hy-Gain  205  BAS  for  20  meters 
Hy-Gain  105  BAS  for  10  meters 
Telrex  TB-5  Tribander 
KLM  3-element,  40-meter  beam 

The  design,  construction,  and  installa- 
tion of  this  rotating  tower  took  about  one 
year  (dovetailed  into  my  work  and  play 
schedule)  working  days,  weekends,  and 
even  nights  where  needed.  As  mentioned 
earlier,  my  main  business  is  welding  and 
fabrication.  Note  that  all  materials  used  are 
strictly  "off  the  shelf  with  the  exception 
of  the  rotor,  which  can  rotate  virtually  any 
tower— even  a  good,  straight  utility  pole  if 
need  be. 

If  readers  would  like  further  details  regard- 
ing construction  and  operation,  Vd  be  glad 
to  provide  details  upon  request.  (Please  send 
anSASE,) 

I'd  like  to  thank  the  following  people  for 
making  it  all  possible:  my  two  kids,  Jennifer 
and  Matthew,  for  helping  dig  the  hole;  Bob 
Nyire  WA2AJV  for  ail  his  thoughts  and  inpul 
regarding  the  rotor  and  controls;  Paul  Olsen 
for  the  lift  electronics  design;  Phil  Anderson 
W2HWG  for  his  help  on  die  selsyn  indica- 
tors; and  finally,  my  wife,  Jo-Annt  for 
putting  up  with  ail  of  the  long  hours  I  spent  at 
my  shop.  ■ 


HF  Equipment 

IC-735  HF  transcfiiver/SW  rcvr/mic 

PS-55  External  power  supply 

AT- 150  Automatic  antenna  tuner*.. 

FL-32  500  Hz  CW  filter 

EX-243  Electronic  keyer  unit 

LIT-30  Toneeneoder . 


Regular  SA1E 
999.00  849** 
199.00  179" 
445.00  359" 

66.50 

56.00 

1750 


IC-745  9  band  xcvr  w/1-30  MHz  rcvr 
PS-35  Internal  power  supply  ..... 
EX-241  Marker  unit 

tn'LTt      r IV!   UIMl  ,  .  .  l  .,  ...n»i  ,  .  .  .. 

EX-243  Electronic  keyer  unit 

FL-45  500  Hz  CW  filter  (1st  IF}... 
FL-54  270  Hz  CW  filter  (1st  If)..- 
FL  52A  500  Hz  CW  filter  (2nd  IF} 
FL  53A  250  Hz  CW  fitter  [2nd  FF| 
FL-44A  SS8  filter  (2nd  IF) 


1049.00  899" 
199.00  179" 

22.50 

44.00 

56.00 

66.50 

53.00 

103.50  99" 
108  00  99" 
178.00  159" 


IC-751  9-frand  icvr/.l-30  MHz  rcwr  1399  00 

IC-75LA  9-band  ncvr/1-30  MHz  rcwr  1649.00 

PS-35  Internal  power  supply 199.00 

FL-32  500  Hz  CW  filter  (lsl  IF) .....  66.50 

FL-63  250  Hz  CW  filter  (1st  IF) .....  54.50 

FL-52A  500  Hz  CW  filter  (2nd  IF)...  108  00 

FL-53A  250  Hz  CW  filter  (2nd  If)...  108.00 

FL-33  AM  filter. «. 35.25 

Ft -70  2.8  kHz  wide  SSB  filter 52.00 

RC-10  External  frequency  controller  39.25 

Other  Accessork  Regular 

IC-2KL  160-15m  solid  state  amp  w/ps  1989.00 

PS-15  20A  external  power  supply 1 69.00 

PS  30  Systems  p/s  w/cord.  6-pin  plug  299.00 

0PC  Opt  cord,  specify  2,  4  or  6-pin  10.00 

MB  Mobile  mount,  735/745/751A....  24.50 

SP-3  External  speaker 61,00 

SP-7  Small  external  speaker 49.00 

CR-64  High  stab.  ref.  xta!  (745/751)  63  00 

PP-1  Speaker/ patch 15925 

SM-6  Desk  microphone 44.95 

SIA-8  Desk  mic  ■  two  cables.  Scan 78.50 

SM-I0  Compressor/graph  EQ.  8  pm  mc  136.25 

AT-100  )ODW8*band  auto,  antenna  tuner  445  00 

AT-500  500W9*band  auto,  antenna  tuner  559.00 

OPC-11J  Adapts  AT  100/500  to  10735  16,00 


1399 
1799' 


999- 
99M 


SALE 
1699 
154" 
269*5 


l49« 


124** 
389" 
489" 


ICOM 


Check  the  Prices  at  AES  ! 

Other  Accessories  cont.  Regular  SALE 

AH-2  8-band  tuner  w/mount  &  whip  625.00  549" 
AH-2A  Antenna  tuner  system,  only ... .   495.00  429" 
OPC-137  Adapts  AH-2/2A to  IC-751/745     16  00 

GC  5  World  clock 91.95 

6-meter  VHF  Portable  Regular  SALE 

IC-505  3/1 0W  6m  SSB/CW  portable    549.00  489" 
BP-10  Internal  Ntcad  battery  pack     89.00 


j     r    m     r    ■ 
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14.00 

55.50 

39.50 
Regular  SALE 
799.00  699" 
140  00126" 

950 
859,00  759" 

64.00 


flP-15  ACctiarger.... 
EX  248  FMmiit..,,.. 
LC-10  Leathef  case  . 
VHF/UHF  base  multi-modes 
IC-5510  80W  6  meter  SSB/CW.. 

CX-106  FM  option 

8C-10A  Memory  back-up 

IC-271A  25W2mFM/SSB/CW.. 
A6-20  Internal  preamplifier ... 

IC271H  100W  2m  FM/SSB/CW 1099.00  969" 

AG-25  Mast  mounted  preamplifier. . .  95.00 

1C-47 1 A  25W  43M50  SS8/CW/FM  xcwr  979.00  869" 

AG4  Mast  mounted  preamplifier ...  99,50 

IC-471H  75W  430-450  SSB/CW/FM  1399,00  1169 

AG-35  Masl mounted  preamplifier...  95,00 
Accessories  common  ro  271A/H  and  471 A/N 

PS-25  Internal  power  supply  for  (A).,.  1 15.00  104" 

PS-35  Internal  power  supply  for  (H)_  199.00  179" 

SM-6  Desk  microphone  ., ^ .......... .  44.95 

EX-310  Voice  synthesizer 46.00 

T5-32  CommSpec  encode/decoder...,  59.95 

UT-15  Encoder  /decoder  interface.,.  14.00 

UM5S  UM5S  w/TS-32  installed 92.00 

VHF/UHF  mobile  mutti-modes  Regular  SALE 

IC-290H  25W  2m  SS8/FM,  TTP  mic, .  639,00  569" 

IC-490A  10W  430-440  SSB/FM/CW  699,00  599" 

VHF/UHF/1.2  GHz  FM  Regular  SALE 

IC-27A  Compact25W2mFMw/TTPmic  42900  379" 

1C-27H  Compact 45W 2m  FMw/TTP mic  459.00  399" 

IC  2SA  25W  2m  FM,  UP/ON  mic. 429.00  379" 

IC  28H  45W  2m  FM,  UP/ ON  mic 459  00  399" 

UT-28  Djgrtal  code  squalen, *  37.50 

UT-29  Tone  squelch  decoder ... 4300 

HK-16  Speaker/microphone. 34.00 

IC-37A  Compact  25W  220  FM,  TTP  mic  499.00  439" 

IC  47A  Compact  25W  440  FM,  TTP  mic  549,00  489" 

PS-45  Compact  8A  power  supply.,.  139.00  129" 

UM6/EX-388  Voice  synthesizer ...  34,99 

SP-10  Slim-line  external  speaker ., .  35,99 

IC-3200A  25W  2m/440  FM  w/TTP.„,  599.00  499" 

UT-23  Voice  synthesizer,....,..,.,.  34,99 

AH-32  2m/440  Dual  Band  antenna  .„  3100 

AHB-32  Trunk-lip  mount  ♦,. 34.00 

Larsen  P0-K  Roof  mount 20.00 

Larsen  P0-TLM  Trunk-lip  mount,...  20.18 

Larsen  P0-MM  Magnetic  mount....  19,63 

Rp.3010  440  MHz,  10W  FM,  xtal  cont.  1229.00  1099 

IC-120  1W  1.2  GHz  m  Mobile 579.00  499" 

■142  i.2  GHz  10W  amplifier 379.00  339" 

IC-1271A  10W  1.2  GHz  SSB/CW  Base  1229.00  1079 
AG-1200  Mast  mounted  preamplifier   105.00 

PS-25  Internal  power  supply 115.00  104" 

EX-310  Voice  synthesizer 46.00 

TV- 1200  ATV  interface  unit.........  129.00  119" 

UT-15S  CTCSS  encoder/decoder ...  92.00 

HP- 12 10  1.2  GHz,  10W  FM.99ch.syntti  1479.00  1299 


MasterCard 


\ 
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Hand-held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m. ......  399.00  339" 

IC-04AT  for  440  MHz  449.00  389" 

Standard  models  Regular  SALE 
IC  2A  for  2m, .„.„_  279.00  249" 
IC-2AT  with  TTP 299.00  259" 

IC-3AT  220  MHz,  TTP  339.00  299" 

IC-4AT  440  MHz.  HP  339.00  299" 

IC-12AT  1W  12GHz  FM  HT/batt/cgr/lTP  459.00  399" 
A-2  5W  PEP  synth.  aircraft  HT  ....... .    569.00 

Accessories  for  Deluxe  models  Regular 

BP-7  425mah/132V  Nod  Pak  ■  use  BC-35  74,25 

BP-8  800mah/8.4V  Nicad  Pak  ■  use  BC^3S„,  74.25 

BC-35  Drop  in  desk  charger  for  all  batteries  74.95 

BC-1GU  Wall  charger  for  BP7/BP8 20.25 

LC-11  Vinyl  case  for  Dlx  using  BP  3 20  50 

LC-14  Vmyl  case  for  Dlx  using  BP-7/B 20.50 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8  54.50 
Accessories  for  both  modeh                  Regular 

BP-2  425mah/7.2V  Nicad  Pak  -  use  BC35  ...  47.00 

BP-3  Extra  Std.  250  mah/MV  Nod  Pak....  37.50 

BP-4  Alkaline  battery  case 15.35 

BP-5  425mah/ 10.8V  Nicad  Pak  ■  use  BC35  58.50 

CA-5  5/8  wave  telescoping  2m  anlenna  ,..,.  18.00 

FA-2  Extra  2m  flexible  antenna 1150 

CP-1  Ctg,  lighter  plug/cord  for  BP3  or  Dlx  ...  13.00 

CP-10  Battery  separation  =  cabFe  w/ctip 22,50 

OC-1  DC  operation  pak  for  standard  models  23.25 

EX-390  Bottom  slide  cap 5.50 

MB-16D  Mobile  mtg,  bkt  for  aft  HTs 21.99 

LC-2AT  Leather  case  for  standard  models ....  54.50 

RB-1  Vinyl  waterproof  radio  bag —  31.50 

HH-SS  Handheld  shoulder  strap .♦  16.95 

HM-9  Speaker  microphone 47.00 

HS-10  Boom  microphone/headset 23.25 

HS-10SA  Vox  unit  for  HS-10  &  Deluxe  only  23,25 

HS-10SB  PH  unit  for  HS-10 2325 

iL-1  2m  2,3win/l0w  out  amplifier ...  SALE  99.95 

SS-32M  Commspec  32-tone  encoder.,,...,,.  29.95 


flece/vers 

R-71A  100  kHz-30  MHz.  117V  AC 

RC-11  Infrared  remote  controller . . . 

FL-32  500  Hz  CW  filter 

FL-63  250  Hz  CW  filter  (1st  IF)...., 

FL-44A  SS8  filter  (2nd  IF) 

EX-257  FM  unit «»„,..,..*.< 

EX-310  Voice  synthesizer 

CR  64  High  stability  oscillator  xtal 

SP-3  External  speaker. , 

CK-70  (EX-299)  12V  DC  option, ... . 

MB- 12  Mobile  mount 

R-7000  25  MHz-2  gHz  scanning  rcwr  1099  00  969" 

RC-12  Infrared  remote  controller ...     67.25 

EX-310  Voice  synthesizer...........     46.00 

AH-7000  Radiating  antenna 89  95 


Regular  SALE 

S949.00  799" 
67,25 
66.50 
54  50 

17R00159" 
42.50 
46.00 
63.00 
6100 
12.25 
24.50 
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HOURS •  NIon. thru Fri  9-530; Sat 9-3 

Milwaukee  WATS  Itne  1-800-558-0411  answered 

evenings  until  8:00  pm  Monday  thru  Thursday 

WATS  lines  are  for  Quotes  &  Ordering  only, 

use  Regular  line  for  info  &  service  department 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  •  Phone 


WICKUFFE.  Ohio  44092 

23940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800- 362 -02 90 

V  1  800-321-3594 


AES-  BRANCH  STORES  

RLANDO,  Fla.  32803  CLEARWATER.  Fla.  33575  LAS  VEGAS.  Nev.  89106 
21  Commonwealth  Ave.  1898  Drew  Street  1072  N.  Rancho  Drive 

Phone  (305)  894-3238  Phone  (813)461-4267  Phone  (702)  647-3114 

I.  WATS  1-800-432-9424  No  In-State  WATS  No  In-State  WATS 

le  1-800-327-1917    No  Nationwide  WATS    8S 1-800-634-6227 


I  Inc. 

(414)  442-4200 

Associate  Store 

CHICAGO,  Illinois  60630 

ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

Iffi  1-800-621-5802 


William  R.  Sltx-king  W0VM 
1030  Weidman  Road 
Manchester  MO  6301 1 


HF  Antennas: 

All  Bands.  All  Wire 


Coax-hater  W0VM  resurrects 
the  versatile  tuned  doublet  for  nine-band  HF  use. 


With  eight  high-frequency  amateur 
bands  (L8,  3.5, 7,  10,  14,21,  24.  and 
28  MHz )  and  one  more  band  to  be  added  soon 
(18  MHz),  it  is  not  practical  to  have  a  separate 
coax-fed  dipole  for  each  band.  It  would  also 
be  difficult  to  design  a  trapped  antenna  that 
would  work  on  ail  of  these  bands.  However, 
by  using  the  kinds  of  antennas  that  were  com- 
mon in  early  days  of  amateur  radio,  one  an- 
tenna can  be  made  to  provide  good  results  on 
all  of  these  bands. 

If  an  historian  were  to  write  a  history  of 
amateur  radio  antenna  design,  he  would  di- 
vide this  history  into  two  periods.  The  first 
period  would  be  the  B.C.  (before  coax)  peri- 
od in  which  the  objective  of  antenna  design 
was  to  obtain  the  best  possible  performance. 
The  second  period  would  be  called  the  A.C 
(after  coax)  period,  The  convenience  of  coax, 
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combined  with  human  laziness,  changed  the 
course  of  amateur  antenna  design— antennas 
had  to  perform  with  coax  feedlines.  It  has 
now  become  apparent  that  much  performance 
was  sacrificed  in  order  to  have  coax  feed- 
lines.  This  was  especially  true  with  respect  to 
multiband  antennas.  Now,  many  hams  are 
using  B.C,  -type  antennas. 

Such  an  antenna  can  be  built  for  very  little 
money.  Furthermore,  on  the  higher  bands, 
these  antenna  systems  have  gain  as  compared 
to  a  half-wavelength  dipole.  When  erected  in 
the  form  of  an  inverted  vee,  these  antennas 
send  and  receive  well  in  all  directions. 

The  purpose  of  this  article  is  to  describe 
three  nine-band  antenna  systems,  to  give  ap- 
proximate values  of  their  gain  for  each  band 
(as  compared  to  a  half-wave  dipole  for  that 
band),  and  to  present  the  directional  patterns 

for  each  band . 

All  three  of  these 
antenna  systems  are 
fed  with  balanced 
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tuned  feeders  and  require  a  little  work  in 
adjusting  an  antenna  tuner  (or  "transmatch1  *) 
that  has  a  balanced  rf  output.  This  little  bit  of 
work  provides  greatly  improved  perfor- 
mance as  compared  to  a  coax-fed  antenna. 

Antenna  Number  One 

The  first  antenna  to  be  discussed  is  a  half- 
wavelength  centerfed  zepp  for  3.5  MHz  (the 
correct  name  for  this  type  of  antenna  is  a 
"tuned  doublet."  but  it  is  commonly  called  a 
centerfed  zepp).  Each  side  of  the  center  insu- 
lator should  be  approximately  66  feet  long. 
(The  exact  length  is  not  important  so  long  as 
the  wires  on  each  side  of  the  center  are  the 
same  length;  60  feet  could  be  used  if  that 
would  be  more  convenient.)  The  tuned  feed- 
line  can  be  made  of  either  open™  wire  (ladder) 
1  ine  or  of  good  quality  twinlead  {preferably  of 
the  heavy-duty  transmitting  type).  It  is  often 
convenient  to  use  open-wire  line  from  the 
center  of  the  antenna  to  the  grounding  switch 
outside  of  the  shack  and  to  use  twinlead  from 
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Fig.  I.  Approximate  directional  patterns  for  antenna  number  one  (66 
feet  each  side  of  the  center).  The  dotted  lines  show  the  patterns  when 
the  antenna  is  in  the  form  of  an  inverted  vee. 
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Fig,  2,  Approximate  directional  patterns  for  antenna  number  two  (51 
feet  each  side  of  the  center}.  The  dotted  lines  show  the  patterns  when 
the  antenna  is  in  the  form  of  an  inverted  vee. 


the  grounding  switch  to  the  antenna  tuner 
inside  the  shack. 

Some  amateur  operators  think  that  tuned 
feeders  (or  resonant  lines)  must  be  in  the  form 
of  open-wire  or  ladder  lines.  This  is  not  true. 
Excellent  results  can  be  obtained  using  good 
quality  twinlead.  The  feedline  to  my  big 
tuned  doublet  contains  about  50  feet  of  home- 
made open-wire  tine  and  about  50  feet  of 
three  different  kinds  of  twinlead ,  all  in  series. 

The  directional  patterns  and  gains  of  this 
antenna  (as  compared  to  a  dipole  for  each 
band)  are  shown  in  Fig.  I ,  and  how  to  use  the 
antenna  system  on  the  1 , 8-MHz  band  will  be 
explained  later  in  the  article. 

On  the  3. 5 -MHz  band,  the  antenna  system 
functions  as  a  half -wavelength  dipole,  How- 
ever *  it  will  work  much  better  than  a  coax-fed 
dipole  because  the  antenna  system  can  be 
tuned  to  resonance  at  the  exact  frequency 
being  used,  whether  the  frequency  is  near  the 
low  end  of  the  CW  band  (3.500  MHz)  or  near 
the  high  end  of  the  phone  band  (4.000  MHz). 
The  antenna  will  send  and  receive  best  at 
right  angles  to  the  antenna  wires.  However,  if 
the  antenna  is  in  the  form  of  an  inverted  vee, 
it  will  send  and  receive  reasonably  well  in  all 
directions.  For  best  east  and  west  coverage, 
the  antenna  wires  should  run  north  and  south. 

Antenna  engineers  do  not  consider  the  in- 
verted- vee  configuration  to  be  a  good  antenna 
design.  Having  the  ends  of  the  antenna  nearer 
the  ground  than  the  center  introduces  losses 
not  present  when  the  antenna  is  horizontal.  If 
the  antenna  is  an  inverted  vee,  it  is  a  good  idea 
to  have  the  angle  between  the  wires  at  the 
center  of  the  antenna  at  least  120  degrees.  In 
spite  of  the  views  of  antenna  engineers,  many 
amateurs  use  inverted-vee  antennas  with 
good  results. 

On  the  7-MHz  band,  the  antenna  will  func- 
tion as  two  half- wave  antennas  fed  in  phase.  It 
does  not  function  as  a  full-wave  antenna,  as 
was  erroneously  stated  in  a  past  73  article 
("So  Why  Do  They  Call  It  Wireless?" 
March,  1985).  The  gain  as  compared  to  a 
7-MHz  dipole  will  be  1.8  dB  plus  whatever 
gain  can  be  attributed  to  the  use  of  tuned 
feeders  instead  of  coax  feed.  The  strongest 
signals  will  be  at  right  angles  to  the  antenna, 
but  an  inverted-vee  configuration  will 
provide  good  coverage  in  all  directions. 

On  the  10-MHz  band,  this  tuned  doublet 
will  be  even  more  effective.  It  will  function  as 
a  long  4  'extended  double  zepp1 '  with  a  gain  of 
nearly  3  dB  as  compared  to  a  half- wavelength 
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dipole  t  and  with  the 
greatest  signal 
strength  at  right  an- 
gles to  the  antenna 
wires. 

On  the  14-MHz 
band,  the  3. 5-MHz 
tuned  doublet  func- 
tions as  two  one- 
wavelength  antennas 
fed  with  rf  currents 
in  phase.  This  pro- 
vides a  four4eafed- 
clover  radiation  pat- 
tern with  lobes  52 
degrees  from  the  line 
of  the  wires.  (As 
usual,  the  inverted- 
vee  configuration 
will  provide  cover- 
age in  all  directions.) 
The  gain  in  the  direc- 
tions of  the  lobes 
should  be  at  least  I 
dB. 

On  the  18-,  21-,  24-,  and  28-MHz  bands, 
there  will  be  four  main  lobes  and  two  or  more 
minor  lobes.  As  the  frequency  gets  higher, 
the  angles  that  the  four  main  lobes  make  with 
the  direction  of  the  wires  become  smaller  and 
smaller,  and  minor  lobes  (at  nearly  right  an- 
gles to  the  wires)  appear.  On  the  21 -MHz 
band,  the  antenna  functions  as  two  3/2 -wave- 
length antennas  with  rf  currents  in  phase,  and 
the  gain  in  each  major  lobe  should  be  at  least 
1.5  dB. 

On  the  28-MHz  band,  the  antenna  func- 
tions as  two  two- wavelength  antennas  with 
currents  in  phase,  with  gains  in  the  major 
lobes  of  at  least  3  dB.  (In  spite  of  extensive 
reading  of  antenna  articles,  I  have  been  un- 
able to  find  gain  figures  for  the  14-,  21-,  and 
28-MHz  bands  using  the  3,5-MHz  tuned- 
doublet  antenna,  so  the  gain  figures  presented 
are  guesstimates.  The  actual  gains  probably 
would  not  be  less  than  these  figures  and  might 
be  more  ,  One  antenna  authority  wrote  that  the 
gain  on  the  28-MHz  band  should  be  4  dB  in 
the  main  lobes.) 

Antenna  Number  Two 

A  tuned-doublet  antenna  system  does  not 
necessarily  have  to  have  its  wires  any  particu- 
lar length  so  long  as 
each  wire  is  exactly 
the  same  length  as 
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Fig.  3.  Approximate  directional  patterns  for  antenna  number  three  (33 
feet  each  side  of  the  center).  The  dotted  lines  show  the  patterns  when 
the  antenna  is  in  the  form  of  an  inverted  vee. 


the  other  one.  Moreover,  a  length  can  be 
chosen  that  will  favor  certain  bands.  A  good 
length  to  have  each  side  of  the  center  is  5 1 
feet.  This  is  the  length  made  popular  by 
G5RV,  An  antenna  with  51  feet  each  side  of 
the  center  is  slightly  less  effective  on  the  3 .5- , 
7-,  and  10-MHz  bands  than  the  antenna  with 
66  feet  each  side  of  the  center,  but  it  is  more 
effective  on  the  14-MHz  band  because  it  is  a 
long  (3/4-wavelength)  extended-double -zepp 
antenna  with  a  gain  of  nearly  3  dB  on  that 
band.  The  antenna  sends  and  receives  best  at 
right  angles  to  the  antenna  wires  on  the  3,5-, 
7-,  10-,  and  14-MHz  bands.  The  four-leafed- 
clover  radiation  pattern  does  not  develop  un- 
til it  is  used  on  the  2 1-MHz  band, 

The  gain  figures  for  this  antenna  on  the 
3,5-,  7-,  10-,  and  14-MHz  bands  are  as  fol- 
lows: 3.5  MHz— none,  7  MHz— 1.5  dB 
(guesstimate),  10  MHz— at  least  1.8  dB,  and 
14  MHz— nearly  3  dB. 

On  the  21-MHz  band,  the  main  lobes 
would  be  in  a  four-leafed-clover  pattern  with 
the  angles  of  the  lobes  52  degrees  from  the 
line  of  the  wires,  and  the  gain  in  the  main 
lobes  estimated  to  be  at  least  1.5  dB.  There 
would  be  a  similar  pattern  on  the  28-MHz 
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Fig.  4,  The  antenna  system  *s  connections  to  the  transmitter. 


Fig.  5.  Connections  for  using  the  antennas  as  top-loaded  vertical 
antennas, 
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band  with  the  angles  of  the  lobes  to  the  wires 
being  a  bit  smaller  than  that  of  the  21 -MHz 
lobes. 

Both  of  the  above-described  antennas  can 
be  used  on  the  1. 8-MHz  band  by  connecting 
the  ends  of  the  feedline  together  on  the  single- 
wire  output  of  the  antenna  tuner.  There 
should  be  a  good  ground  connected  to  the 
tuner.  A  "counterpoise  wire/*  125  to  135 
feet  long,  connected  to  the  ground  post  of  the 
tuner,  helps.  (Tills  wire  can  be  strung  along  a 
fence  in  the  yard  or  otherwise  supported 
above  the  ground.  The  counterpoise  wire 
does  not  have  to  be  stretched  out  straight  but 
can  be  located  wherever  there  is  space  and 
can  have  many  bends  in  it.)  When  used  in  this 
way  on  the  1, 8-MHz  band,  these  two  anten- 
nas will  be  functioning  as  "top-loaded  verti- 
cal antennas1  with  the  feedline  part  of  the 
system  doing  the  radiating.  The  antenna 
wires  provide  the  "top  loading/  This  top- 
loaded  vertical  will  send  well  in  all  directions 
with  perhaps  a  bit  more  in  the  directions  of 
the  wires* 

Antenna  Number  Three 

Where  space  is  limited,  an  antenna  with 
shorter  wires  can  be  used.  This  third  tuned- 
doublet  antenna  has  wires  33  feet  long  on 
each  side  of  the  center.  Although  it  will  load 
up  and  make  contacts  on  the  3. 5- MHz  band. 
it  probably  would  work  better  as  a  top-loaded 
vertical  antenna  on  that  band.  (This  was  the 
experience  of  N0EVQ.) 

On  the  7-MHz  band,  this  antenna  system 
functions  as  a  half-wavelength  dipole  with 
best  directions  at  right  angles  to  the  antenna 
wires,  (An  invertcd-vee  configuration  pro- 
vides coverage  in  all  directions,  as  is  the  case 
with  the  other  two  antennas,) 

On  the  10-MHz  band,  the  antenna  could  be 
considered  an  elongated  half-wave  dipole  or 
a  much  shortened  *Mwo  half  waves  in  phase" 
with  best  directivity  at  right  angles  to  the 
antenna  wires  and  with  some  gain  as  com- 
pared to  a  half- wave  dipole. 

On  the  14-MHz  band,  the  antenna  would  be 
"two  half  waves  in  phase"  with  a  gain  of  1 .8 
dB  as  compared  to  a  dipole  and  best  direcii  v i- 
ty  at  right  angles  to  the  antenna  wires. 

On  the  2 1  -MHz  band,  the  antenna  would  be 
two  3/4-wavelength  wires  fed  in  phase.  This 
would  be  an  elongated  extended  double  zepp 
with  best  directivity  at  right  angles  to  the 
wires  and  with  a  gain  of  at  least  2  dB  as 
compared  to  a  dipole. 

On  the  28-MHz  band,  the  antenna  would 
function  as  two  full-wavelength  antennas  fed 
with  currents  in  phase  and  with  a  four-leafed- 
clover  directivity  pattern  with  lobe  angles  of 
52  degrees  from  the  line  of  the  wires,  A 
gain  of  at  least  1  dB  in  each  lobe  could  be 
expected, 

This  antenna  could  be  used  as  a  top-loaded 
vertical  on  the  1 . 8-MHz  band,  connected  as 
described  earlier  in  this  article. 

Although  this  article  has  shown  how  to 
use  these  antenna  systems  on  only  the  eight 
HF  bands  that  we  now  have,  they  will  ccr* 
tainly  work  well  on  the  18-MHz  band  after 
we  get  it. 

When  these  antennas  are  used  as  top*load- 
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ed  vertical  antennas,  the  gain  {or  loss)  and 
directivity  patterns  will  vary  with  each  in- 
stallation. On  the  1.8-MHz  and  3,5-MHz 
bands*  there  will  actually  be  loss  as  com- 
pared to  a  half- wave  dipole  for  the  band. 
(The  antennas  will  work  as  top- loaded  ver- 
ticals on  other  bands,  and  trying  this  on 
the  other  bands  could  provide  some  inter- 
esting results.)  The  effectiveness  of  these 
antennas  when  used  as  top-loaded  verticals 
will  depend  on  the  antenna's  height  above 
ground  and  on  how  nearly  vertical  the  feed- 
line  (now  the  radiator)  is.  The  higher  the 
antenna  is  the  better,  and  the  more  nearly 
vertical  the  feedline  is  the  better.  Vertical 
antennas  send  in  all  directions.  It  should  be 
noted  that  the  1 .8- MHz  band  is  a  vertical -an- 
tenna band  because  it  is  extremely  difficult  to 
put  up  a  horizontal  antenna  high  enough  to  be 
effective  on  this  band  (250  feet).  As  one  writ- 
er put  it,  **On  the  160-meter  band,  a  horizon- 
tal antenna  compares  favorably  with  a  dum- 
my load," 

Choosing  An  ten  tin  Size 

The  choice  of  which  nine-band  antenna 
system  an  operator  should  build  will  depend 
on  the  space  available,  which  bands  are  his 
favorites,  and  what  other  antennas,  if  any,  he 
may  have,  For  example:  If  space  is  available 
and  the  operator  already  has  a  triband  beam 
antenna  for  the  14-,  21-.  and  28-MHz  bands, 
a  tuned-doublet  antenna  system  66  feet  each 
side  of  the  center  is  the  logical  choice.  It 
provides  1 .8- MHz  operation  when  used  as  a 
top-loaded  vertical.  The  3.5-MHz  perfor- 
mance is  much  better  than  a  coax-fed  dipole 
on  that  band.  The  antenna  provides  a  gain  of 
1.8  dB  on  the  7-MHz  band  and  a  gain  of 
nearly  3  dB  on  the  10-MHz  band.  The  triband 
beam  can  take  care  of  the  14-,  21-,  and  28- 
MHz  bands. 

If  the  operator's  favorite  band  is  the  14- 
MHz  band  and  he  does  not  have  a  beam 
antenna,  the  antenna  with  5 1  feet  each  side  of 
the  center  is  the  logical  choice.  The  gain  on 
the  14-MHz  band  would  be  nearly  3  dB  be- 
cause the  antenna  is  a  long,  extended  double 
zepp  on  that  band. 

The  smallest  of  the  three  antennas  would 
be  used  where  there  is  not  enough  space 
for  either  of  the  larger  antennas.  There  is 
nothing  sacred  about  the  lengths  of  66  feet,  51 
feet,  and  33  feet  each  side  of  the  center. 
Lengths  between  these  can  be  used  as  long  as 
the  lengths  each  side  of  the  center  are  the 
same.  Longer  wires  favor  the  lower  frequen- 
cies. 1  had  an  antenna  with  40  feet  each  side  of 
the  center  that  worked  very  well  on  the  7-* 
14-,  and  21-MHz  bands.  For  anyone  who 
wishes  to  maximize  the  performance  on  any 
particular  band,  the  extended -double-zepp 
lengths  each  side  of  the  center  areas  follows: 
7  MHz  *  84  feet;  10  MHz  =  60  feet;  14 
MHz  -  44  feet;  21  MHz  -  28  feet;  28  MHz 
=  25  feet. 

Using  the  Tuned-Doublet 
Antenna  System 

The  antenna  system  is  connected  to  the 
transmitter  as  shown  in  Fig.  4,  The  transmit- 
ter's output  is  connected  through  the  T-R 


switch  (built  into  transceivers  and  most  trans- 
mitters) by  a  short  piece  of  coax  to  the  input 
of  the  swr  meter.  The  output  of  the  swr  meter 
is  connected  to  the  input  of  the  antenna  tuner 
(or  transmatch)  by  another  short  piece  of 
coax,  The  feedline  from  the  antenna  is  con- 
nected to  the  balanced  output  of  the  antenna 
tuner. 

Using  low-power  output  from  the  trans* 
miner,  the  antenna  tuner  is  adjusted  until 
the  swr  meter  shows  little  or  no  reflected 
power.  The  transmitter  is  next  loaded  up  to 
the  desired  power,  and  the  antenna  tuner's 
dials  are  "touched  up"  to  provide  minimum 
reflected  power  showing  on  the  swr  meter. 
With  a  good  antenna  tuner,  it  is  usually  possi- 
ble to  tune  up  so  that  there  is  practically  no 
reflected  power.  After  this  has  been  done,  the 
frequency  and  tuner  settings  should  be 
recorded  for  future  use.  Finding  the  correct 
tuner  settings  for  several  frequencies  in  each 
amateur  band  takes  time.  However,  once 
these  frequencies  and  tuner  settings  have 
been  recorded,  the  operator  can  quickly  tune 
his  antenna  system  to  resonance  at  the  desired 
frequencies  by  looking  at  the  recorded  dial 
settings. 

Conclusions 

It  would  be  difficult,  if  not  impossible,  to 
design  and  build  a  coax-fed  trapped  anten- 
na that  would  work  on  all  nine  bands.  If  such 
an  antenna  could  be  designed,  it  would  have 
loss  on  each  band  compared  to  a  half-wave 
dipole  for  the  band  being  used.  Besides  not 
being  very  good,  the  cost  of  such  an  antenna 
would  be  outrageous.  {A  trapped  antenna  for 
only  three  bands  costs  in  the  neighborhood 
of  $130.)  Any  of  the  three  nine-band  anten- 
na systems  in  this  article  could  be  built  for 
less  than  $50.  The  performance  on  each 
band  would  be  much  better  than  could  be 
obtained  from  a  nine-band  coax -fed  antenna, 
even  if  such  could  be  designed  and  were 
available. 

If  you  prefer  the  best  possible  perfor- 
mance—and don't  mind  a  little  extra— then 
the  antenna  systems  described  in  this  article 
are  for  you. 

Build  one  of  these  antennas,  use  tuned 
feeders,  and  experience  the  excellent  results 
you  can  obtain  on  all  bands  by  using  one 
well-designed  antenna  system.  ■ 
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able now  for  your  Commodore  64/128,  Packet 
operation  uses  either  TAPR  compatible,  or  easy 
Microlog  direct  control  commands  not  possible 
with  conventional  ASCII  terminals.  Packet 
option  includes  a  separate  internal  computer 
enhanced  demodulator  optimized  for  1200  baud, 
and  duot-rodio  support  for  HF  &  VHF.  It's  like 
having  two  interactive  terminals.  (What  good  is 
a  multimode  unit  that  can  only  connect  to  ONE 


radio?)  You've  come  to  expect  performance  and 
value  from  MICROLOG,  the  ART-1  delivers! 

Here  are  a  few  of  its  many  features: 

•  on  screen  tuning  indicators  *  full  or  split- 
screen  on  all  modes  *  auto- load  memories 

•  output  to  commodore  printers  •  full  speed 
operation,  morse  to  99  wpm.  Baudot  to  132 
wpm,  ASCII  to  300  Baud  •  4  mode  AMTOR 

•  WRU  •  independent  RX/TX  normal/invert 

•  pitch  reference  CW  tuning  •  real-time  disk 
communication  *  break  buffer  *  random  code 
generator  •  RX/TX  of  basic  programs  •  24  hr. 
clock  •  no  extra  power  supply  needed  when 
used  with  Commodore  Computers  •  unshift  on 
space  •  fox  test  and  more* 

MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 
18713  Mooney  Drive  Gaithersburg,  Md.  20879 


301  258-8400 
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Arlington  VA  22204 


Watts  My  Line 


Transmission-line  tutorial 
K4IPV  explains  four  common  types. 


The  transmission  line  is  the  wire  that  con- 
nects the  output  of  your  transmitter  to 
the  antenna  or  other  load.  For  most  of  us,  the 
transmission  line  will  be  a  piece  of  coaxial 
cable  with  a  surge  impedance  of  either  52  or 
75  Ohms.  Fortunately,  the  antenna  manufac- 
turers and  transceiver  manufacturers  con- 
spire with  each  other  to  standardize  designs. 
All  we  normally  have  to  do  is  connect  the 
standard  output  of  our  transmitter  to  a  stan- 
dard 52-  or  75-Ohm  coaxial  cable  and  the 
cable  to  the  standard  input  at  the  antenna 
feedpoint. 

Not  all  of  us  are  able  to  use  standard  values , 
however,  and  for  this  type  of  situation  we 
need  to  know  a  little  bit  about  transmission 
lines.  Not  much,  mind  you,  but  a  little.  There 
are,  for  example,  times  when  we  will  have  to 
make  our  own  transmission  line.  That's 
right,  I  said  moke\  This  point  was  driven 
home  to  me  recently  by  a  DX  contact  who  is 
engaged  in  missionary  broadcasting  in  the 
wilderness  some  place  or  another  in  Africa. 
He  pointed  out  that  low-budget  radio  stations 
often  have  to  make  do  with  local  materials, 
and  for  him  that  meant  making  his  own  spe- 
cial impedance  transmission  line  for  use  in  a 
quarter- wave  matching  section. 

You  remember  the  old  formula:  Z0  = 
V^tZs?  Unfortunately,  the  value  of  trans- 
mission-line impedance  calculated  for  his  sit- 
uation did  not  compare  favorably  with  one  of 
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the  standard  values— which  weren't  available 
anyway.  He  had  to  use  the  formula  for  paral- 
lel-feeder surge  impedance  to  find  appropri- 
ate spacing  for  the  diameter  conductors  that 
he  did  have  available,  It  worked! 

In  this  article,  I'll  look  at  some  of  the  most 
common  forms  of  transmission  line  and  show 
you  how  to  calculate  the  surge  impedance. 
There  also  is  a  program  in  Basic  that  will  aid 
in  the  calculation  for  four  types  of  transmis- 
sion line:  coaxial  cable,  parallel  feeders, 
shielded  parallel  feeders,  and  VHF/UHF/mi- 
crowave  "microstrip"  lines. 

Characteristic,  or 
**Surge/*  Impedance 

We  frequently  bandy  about  the  '  'imped- 
ance*' of  transmission  lines.  We  refer  to  52- 
Ohm  or  75-Ohm  coaxial  cable,  for  example. 
Just  what  is  this  impedance?  Note  that  two 
terms  are  used  for  transmission-line 
impedance:  characteristic  impedance  and 
surge  impedance.  As  far  as  I  can  tell  from  my 
literature  search,  they  are  the  same  and  so 
will  be  used  as  such  here. 

The  surge  impedance  of  a  transmission  line 
is  derived  from  the  distributed  inductance  and 
capacitance  of  the  line.  All  forms  of  transmis- 
sion lines  exhibit  these  parameters.  The  ca- 
pacitance comes  from  the  fact  that  the  two 
conductors  are  in  close  proximity,  while  the 
inductance  comes  from  the  length  of  the  con- 
ductors (no  doubt  there  is  also  some  mutual 
inductance). 

The  impedance  is  Z0  =  VE7C,  where  L  is 
the  inductance  per  unit  of  length  in  henrys 
(e.g, ,  H/ft.) ,  and  C  is  the  capacitance  per  unit 
of  length  in  Farads  (e.g.,  F/ft.)* 


Note  that  the  impedance  is  not  dependent 
on  length  because  length  appears  in  both  nu- 
merator and  denominator  of  the  above  equa- 
tion. I  have  heard  supposedly  knowledgeable 
people  tell  Novices  and  engineering  students 
that  characteristic  impedance  is  measured  in 
"Ohms  per  foot/*  and  since  impedance  is 
resistive  in  nature  it  can  be  measured  on  an 
ohmmeter!  Horse  feathers! 

The  surge  impedance  could  also  be  defined 
in  a  naive  manner  by  stating  that  it  is  the  value 
of  terminating  resistance  (i.e.,  load  imped- 
ance) that  will  not  reflect  any  power  back 
down  the  line.  Thus,  when  a  75 -Ohm  trans- 
mission line  is  connected  to  a  75-Ohrn  resis- 
tive load,  none  of  the  forward  power  is  re- 
flected back  down  the  line  toward  the 
transmitter. 

Coaxial  Cable 

Perhaps  the  most  widely  used  transmission 
line  is  coaxial  cable  (see  Fig.  1).  The  name  of 
this  transmission  line  is  derived  from  the  fact 
thai  the  two  conductors  have  the  same  axis 
and  thus  are  coaxial  (Fig.  1(a)),  The  coaxial 
cable  consists  of  an  inner  conductor  sur- 
rounded coaxially  by  an  inner  insulator  and 
an  outer  conductor.  An  optional  outer  insula- 
tor is  also  provided  on  most  types  (Fig.  1  (b)). 

The  outer  conductor  is  usually  braided  cop- 
per, sometimes  tinned  and  sometimes  not,  In 
some  special  types  of  coax,  however,  the 
outer  conductor  (or  shield)  may  be  aluminum 
foil  (color-TV  transmission  line),  helical  ar- 
mor (like  BX  electrical  cable),  or  solid  pipe 
(used  in  some  broadcast  applications).  In  the 
last  case,  the  coax  might  be  fitted  with  gas- 
tight  flanges  and  ceramic  spacers  (internal). 
That  type  of  coax  is  used  in  high-power, 
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Fig.  7.  Coaxial  cable. 
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Fig,  2,  Shielded  parallel  line. 


Fig,  3.  A  parallel  feeder. 
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SPECIFICATIONS 


Electrical 


Mechanical 


Band  Width   1260-1300  MHz 

Gain 18.2 

VSWR Better  than  1.5  to  1 

Feed  Imp 50  Ohms 

Balun 4:1  Rigid  Coax 


Beam  Length  .... 
Element  Length  . . 
Mast 


12'  4" 

**********         I  J^  T 

4  5" 
9  T  O.D. 


Windload . 1  sq.  ft. 
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Mirage  Communications  Equipment,  Inc. 

RQ  Box  1000 

Morgan  Hill,  CA  95037 
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Fig,  4.  A  common  micro  strip  configuration. 


Fig.  5.  Schematic  representation  of  a  mi- 
CTOStrip  transmission  line. 

low-frequency  applications,  and  its  dielectric 
is  dried  nitrogen  gas. 

The  inner  insulator  for  most  types  of  coax 
is  not  quite  so  exotic,  however,  Materials 
such  as  polyethylene,  poly  foam,  and 
Teflon"1  are  used. 

One  factor  affected  by  the  type  of  inner 
conductor  is  the  velocity  factor  (V).  This 
factor  is  the  percentage  of  the  speed  of  light, 
expressed  as  a  decimal  fraction,  that  the  radio 
wave  travels  inside  of  the  coax.  Thus,  when 
we  say  that  a  foam  dielectric  coax  has  a  veloc- 
ity factor  of  0,8,  we  are  saying  that  the  radio 
signal  inside  the  cable  propagates  at  a  veloci- 
ty of  0,8  times  the  speed  of  light  (0.8C).  The 
velocity  factors  for  common  types  of  coax  are 
0.66  for  polyethylene,  0,80  for  poly  foam, 
and  0.70  for  Teflon, 

The  characteristic  impedance  of  coaxial  ca- 
ble is  given  by  Z*  =  (138/VE  x  Log(D/d), 
where  E  =  1  for  air,  and  i/V2  for  other 
dielectrics. 

Shielded  Parallel  Feeders 

Shielded  parallel  feeders  are  not  used  ex- 
tensively by  amateurs  but  are  found  in  televi- 
sion applications.  One  suspects  that  users  of 
folded  dipoles  and  certain  other  types  of  an- 
tennas that  are  amicable  to  this  form  of  trans- 
mission line  might  want  to  consider  it  because 
ofTVl. 

An  example  of  shielded  parallel  line  is 
shown  in  Fig.  2.  Note  that  the  transmission 
line  consists  of  two  conductors  parallel  to 
each  other  and  surrounded  by  a  shielded  braid 
not  unlike  coaxial  cable.  The  surge  imped- 
ance of  this  transmission  line  is  given  by  2U  = 
(276/ VE)  x  Log{[(l  -  B2)/(l  +  B2))  x  2A}, 
where  A  =  S/D  and  B  =  S/R. 

Commercial  types  of  shielded  parallel  lead 
arc  available  in  300-Ohm  surge  impedance 
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The  name  of  this  program  »S  TRANLtNE 

This  program  calculates  the  characteristic  impedance  of  four 
different  types  o+  radio  transitu  ssi  on  line.   See  also  programs 
OUARSEC  and  MATCHING. SEC 
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PROGRAM  TO  CALCULATE  CHARACTERISTIC 
IMPEDANCE  OF  TRANSMISSION  LINEE 
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program  will  compute  the  characteristic  impedance'' 
"cable!,  parallel  fopen-wire*,  par  all  el -shielded  and  "* 
"parallel  (printed  circuit >  strip-line, M 


"SELECT  One  (1)  From  Menu  Below: 
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iyw  RETURN 
2O40  PRINT  "end" 
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2O20 


30.30 


IF 
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capable  of  delivering  several  hundred  Watts 
to  the  antenna.  T  have  found  that  this  kind  of 
line  gets  too  warm  when  a  kilowatt  is  used. 
While  that  experience  is  almost  two  decades 
old  by  now,  I  have  little  reason  to  believe  that 
a  strictly  television-reception  type  of  line  will 
perform  effectively  on  a  high-power  trans- 
mitter antenna.  With  a  standard  100-200- 
Watt  transceiver,  however,  there  will  be  little 
problem  provided  that  impedance  matching 
at  the  feed  end  of  the  line  is  done  correctly. 

Parallel  Feeders 

This  is  the  type  of  transmission  line  spoken 
of  by  my  DX  contact  in  Africa  (see  Fig*  3). 
This  was  the  First  type  of  line  used  by  ama- 
teurs [hat  wasn't  a  simple  length  of  wire  in- 
distinguishable from  the  antenna  itself!  The 
line  consists  of  two  parallel  inductors  separat- 
ed by  an  insulator— usually  air;  in  amateur 
transmission  lines,  (TV  swmlead  is  the  same 
sort  but  uses  vinyl  insulation.) 

Amateurs  typically  use  solid  or  stranded 
wire  for  the  conductors,  except  when  making 
certain  matching  sections  and  ceramic 
spreaders  for  insulators.  T  have  seen  spread- 
ers sold  with  several  notches  for  the  conduc- 
tors along  the  length  so  that  distance  between 
the  conductors  can  be  varied  to  obtain  a 
specific  impedance  value.  There  are  two  ver- 
sions of  the  formula,  but  the  simplified  case, 
that  assumes  an  air  dielectric,  is  Z0  = 
276Log(S/D). 

Parallel  feeders  can  be  built  for  almost  any 
practical  impedance  that  you  might  need.  In 
most  cases,  we  will  know  the  impedance  and 
can  select  standard  diameters  for  the  conduc- 
tors from  available  stock,  In  that  case,  we 
will  wan!  to  solve  the  above  equation  for  the 
spacing,  S,  which  is  exactly  what  most  texts 


delete;  S  -  DIO 


ZJ276 


where  D  is  the  conduc- 


tor diameter,  Z0  is  the  desired  impedance, 
and  S  is  the  spacing.  (S  and  D  must  be  speci- 
fied in  the  same  units,  e,g.t  feet,  meters, 
inches.) 

Microstrip  Line 

Microstrip  line  is  a  form  of  transmission 
line  used  at  VHF,  UHF,  and  microwave.  It  is 
formed  on  printed  circuit  boards  (see  Fig.  4). 
This  transmission  line  is  formed  from  an 
etched  conductor  on  the  board  surface  coun- 
terpoised against  a  copper- foil  ground  plane 
on  the  other  side  of  the  board.  Obviously, 
double-sided  board  is  needed. The  character- 
istic impedance  is  given  by  Za  =  (377/VEi)  x 
(17  W),  where  ZQ  is  the  characteristic 
impedance -,  W  is  the  conductor  width,  T  is  the 
board  thickness,  and  Et  is  the  dielectric  con- 
stant of  the  board  material.  Fig,  5  shows  a 
typical  use  of  a  microstrip  line  in  a  UHF  or 
microwave  amplifier. 

Computer  Program 

A  computer  program  for  the  impedance 
equations  used  in  this  article  is  shown  in  the 
listing.  This  program  is  in  the  MS-DOS  Basic 
used  in  the  IBM  PC  and  should  be  compatible 
with  other  Microsoft  Basics.  In  any  event,  the 
program  is  easily  translatable  for  other  Ba- 
sics—something I  had  in  mind  since  I  have 
both  Apple  and  IBM  PC  computers.  ■ 
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Ed  Mahoney  W5RRH 
3008  S.  Norwood 
Tulsa  OK  741 14 


Scaling  the  Wet  Noodle 

It's  ham  radio's  equivalent  of  a  ship 
in  a  bottle:  Evaluate  your  antenna's  design 

with  a  quarter-scale  model. 


Have  you  ever  had  an  idea  far  a  new 
antenna  system  and  would  like  to  know 
how  well  it  might  perform  without  doing  too 
much  work?  Then  consider  reducing  the  an* 
tenna's  size,  so  you  can  modify  and  test  it 
without  wearing  yourself  out  raising  and  low- 
ering  the  brute.  Fortunately,  the  amateur  fre- 
quency assignments  are  almost  ideal  for  scale 
models.  Scale  modeling  is  accomplished  by 
reducing  the  size  of  the  antenna  by  some 
scale  factor,  then  increasing  the  test  frequen- 
cy by  this  same  factor.  For  example,  a  one- 
quarter-scale  model  of  a  160-meter  antenna 
can  be  tested  on  the  40-meter  band  (4  x  L8 
MHz  =  7.2  MHz).  With  a  little  more  cipher- 
ing, you  can  determine  all  other  possible 
combinations. 

Wanting  to  get  on  160  meters,  but  not  hav- 
ing the  real  estate  necessary  to  erect  an  invert- 
ed vec  or  a  dipole,  I  was  stuck  with  putting  up 


some  kind  of  vertical  that  would  be  reason- 
ably efficient  and  small  in  size  (these  aren't 
very  compatible).  Since  1  have  had  some  ex- 
perience in  designing  top-loaded  vertical  an- 
tennas, I  came  up  with  the  idea  of  utilizing 
both  capacitive  and  inductive  top  loading  (not 
original  by  any  means). 

After  scouting  around  a  little,  I  located  a 
source  of  20-foot  sections  of  fiberglass  pipe 
varying  in  diameter  from  1.5  inches  to  3 
inches;  they  could  be  telescoped.  This  looked 
like  an  ideal  mast  for  what  I  had  in  mind. 

For  the  capacitance  hat,  I  thought  I  might 
use  several  spokes  made  from  small-diameter 
aluminum  tubing,  mounted  on  a  disk/hub  as- 
sembly that  could  be  bolted  to  the  top  of  the 
fiberglass  mast,  The  loading  coil  could  then 
be  wound  on  the  mast  slightly  below  this 
capacitance  hat, 

Now  came  the  design  problem:  How  much 


i 


inductance  would  be  required  to  resonate 
this  structure  in  the  middle  of  the  160-me- 
ter  band?  1  could  see  myself  raising  and  low- 
ering the  antenna  several  times,  using  the  old 
"try  and  try  again**  technique.  Here  my  70- 
year-old  friend  Willie  W5FXP  came  to  the 
rescue  by  suggesting  I  build  and  test  a  quar- 
ter-scale model.  Willie,  as  usual*  was  quite 
persistent.  So.  since  he  was  willing  to  help, 
why  not? 

For  the  full-scale  model  inductor  and  an- 
tenna wire,  I  had  located  an  inexpensive 
source  of  industrial-grade  insulated  solid- 
copper  wire  (#12  THHN)*  This  wire  with 
insulation  was  approximately  1/8  inch  in  di- 
ameter Dividing  this  by  4  produced  a  scale- 
model  wire  diameter  of  0,03125  inches, 


Photo  A.  Bird  's-eye  view  of  the  quarter-scale  top  hat  and  loading  coii 
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Photo  B.  Construction  details  of  the  quarter- 
scale  top  hat. 


Photo  C,  Quarter-scale  antenna  held  by  full-scale  W5RRH+  The  full- 
scale  antenna  mast  can  be  seen  in  the  background. 


Photo  D>  Quarter-scale  and  full-scale  top  hats  and  loading  coils. 


about  the  same  as  #20  wire.  We  figured  this 
should  be  suitable  for  the  quarter-scale  model 
inductor  and  antenna  wire, 

I  had  decided  on  using  the  L5-inch  fiber- 
glass pipe  for  the  fiill -scale  mast,  sliding  this 
into  a  short  piece  of  2-inch  fiberglass  pipe 
which  would  be  set  in  concrete.  This  would 
give  me  an  overall  mast  height  of  approxi- 
mately 25  feet.  Scaling  this  down  by  a  quarter 
dictated  a  coil  form  1/2  inch  in  diameter,  and 
a  mast  6  feet  3  inches  high. 

Next  came  the  capacitance  hat.  For  the 
full-scale  model ,  I  had  acquired  four  12-foot 
sections  of  I /2-inch  aluminum  tubing.  Cut- 
ting these  in  half  would  provide  eight 
"spokes,"  each  6  feet  in  length.  For  mount- 
ing, a  6-inch-long  2.062-inch-i.d.  aluminum 
tube  was  welded  to  the  center  of  a  12-inch-di- 
ameter  aluminum  disk.  This  tubing  would 
slide  down  over  the  top  of  the  2-ineh-o.d, 
fiberglass  mast.  The  spokes  could  then  be 
bolted  on  the  top  of  this  disk. 

The  scale-model  spokes  needed  to  be  0 . 1 25 
inches  in  diameter  and  L5  feet  long.  Not 
having  any  #8  wire  (0.128 -inch -diameter), 
we  decided  to  use  the  #12  wire  instead,  know* 
ing  this  would  provide  slightly  less  top-hat 
capacitance.  A  3-inch-diameter  piece  of  cop- 
perclad  circuit  board  became  the  scale-model 
disk,  and  a  piece  of  1/2-inch  thin-wall  copper 
pipe  became  the  scale-model  mounting  tube. 
All  of  these  scale-model  pieces  were  soldered 
in  place. 

The  scale-model  loading  coil  was  wound 
on  a  1/2-inch-diameier  wood  dowel  rod. 
After  much  discussion,  Willie  and  I  decid- 
ed to  start  out  with  150  turns.  We  estimat- 
ed that  this  would  be  a  few  turns  too  many— 
but  it  is  always  easier  to  take  off  than  to 
add  on.  The  quarter-scale  model  was  assem- 
bled and  mounted  such  that  the  capacitance 
hat  was  exactly  6  feet  3  inches  above  a 
good  ground,  this  being  a  radial  ground 
system  consisting  of  32  radials  varying  in 
length  from  20  to  45  feet.  These  were  the 
maximum  lengths  possible,  without  en- 
croaching on  the  XYL's  flower  beds  or  the 
neighbors*  yards. 

Using  a  grid-dip  oscillator,  we  determined 
that  the  resonant  frequency  was  a  little  too 
low,  the  target  being  7.2  MHz*  After  sever- 
al cycles  of  M  remove  a  few  turns  and  try 
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again,  we  ended  up  with  111  turns.  The 
next  step  was  to  see  how  well  the  anten- 
na performed,  so  we  connected  some  RG-S 
coax  cable  from  the  scale-model  antenna 
and  ground  system  to  my  HF  transceiver. 
All  indications  were  that  we  hit  everything 
right  on  the  money.  The  impedance  was  quite 
low  (swr  approximately  4: 1),  but  with  the  aid 
of  a  coupler  I  was  able  to  load  up  to  full 
power. 

Since  it  was  getting  late  in  the  day,  we 
decided  to  cease  the  proceedings.  Besides, 
Willie  wanted  to  see  what  kind  of  signal  this 
little  antenna  would  put  out  over  at  his  house 
(about  a  mile  away) .  Willie  rushed  home  and 
got  on  the  air.  Not  only  did  he  report  an  S9 
+40  signal,  but  we  also  made  contact  with 
two  other  stations,  George  K7DY  in  Tucson 
and  Bill  W4KFB  in  Louisville.  George  gave 
me  a  5-8  report  and  Bill  a  5-9.  Needless  to 
say,  there  was  considerable  discussion  about 
my  miniature  antenna. 

Next  came  the  "proof  of  the  pudding/' 
Using  the  material  described  previously, 
we  assembled  the  25-foot  full-scale  mod- 
el. Since  the  quarter-scale  model  was  reso- 
nant at  7,2  MHz,  we  estimated  that  the  same 
number  of  turns  on  the  full-scale  model  load- 
ing coil  would  resonate  the  antenna  at  ap- 
proximately 1,8  MHz,  which  is  too  low  for 
practical  purposes.  After  a  little  discussion, 
we  decided  that  105  turns  would  be  about 
right,  but  added  another  five  for  good  mea- 
sure. This  proved  to  be  a  mistake  because  we 
had  to  take  it  all  down  and  remove  those  five 
turns. 

The  full-scale  antenna  performed  about 
as  we  had  expected,  Again,  the  impedance 
was  quite  low.  We  estimated  that  the  radia- 
tion resistance  was  about  1  Ohm  and  the 
ground-loss  resistance  about  11  Ohms, 
Willie  suggested  that  I  use  a  4-to-l  bifilar- 
wound  toroid  transformer  at  the  base  of  the 
mast  to  step  the  impedance  up  to  approxi- 
mately 50  Ohms.  This  worked  exceptionally 
well,  the  swr  being  1:1  at  the  resonant 
frequency. 

After  this  success,  I  got  a  little  greedy  and 
decided  to  add  another  20  feet  to  the  height.  A 
20- foot  section  of  2,5-inch  fiberglass  pipe 
was  acquired  and  plans  made  to  extend  the 
structure  accordingly.  Naturally,  at  the  insis- 


tence of  Willie ,  we  had  to  do  the  scale  model- 
ing again.  It  was  a  good  thing  we  did,  howev- 
er, because  we  discovered  that  another  10 
turns  had  to  be  removed  from  the  loading  coil 
to  make  everything  close  to  the  same  resonant 
frequency. 

Erecting  the  45-foot  full-scale  model  was 
quite  an  experience.  With  Willie  holding  the 
base  on  the  ground  against  the  concrete- 
mounted  short  mast,  I  started  the  usual 
** walk-up"  procedure.  After  I  reached  the 
midpoint,  I  looked  around  and  discovered 
the  top  hat  had  barely  cleared  the  ground. 
Due  to  the  antenna's  conflict  with  a  small 
tree,  1  had  to  let  it  back  down  and  start  over 
again.  Unfortunately,  unknown  to  us,  one  of 
the  top-hat  spokes  was  put  into  a  bind  and 
cracked  right  at  the  outer  mounting  bolt.  Af- 
ter we  moved  the  structure  so  that  it  would 
clear  the  tree,  back  up  it  went,  Willie  said  that 
the  base  of  the  mast  was  up  about  50  to  60 
degrees  before  the  top  started  up,  then  it 
really  got  with  it. 

After  reaching  the  vertical,  the  top  hat 
waved  around  as  if  it  were  mounted  on  a 
wet  noodle!  Having  anticipated  this  undesir- 
able flexibility,  I  had  attached  two  levels 
of  guy  ropes  to  the  mast.  After  we  slipped 
the  mast  over  the  ground  post  and  bolted  it 
in  place  (another  struggle),  we  adjusted 
the  guy  ropes  until  Willie  was  satisfied  ev- 
erything was  vertical  and  straight.  Even- 
tually j  the  cracked  spoke  fell  off,  but 
we  weren't  about  to  let  the  antenna  back 
down  just  to  replace  one  spoke.  This  reduced 
the  top-hat  capacitance,  increasing  the 
resonant  frequency  about  30  kHz— which 
was  where  1  really  wanted  it  anyway  (about 
1.885  MHz), 

If  you  want  to  see  a  seven-spoke  top  hat 
and  a  105-turn  top-loading  coil  supported 
by  a  45-foot  wet  noodle,  come  on  by.  It  does 
get  me  on  160  meters,  however.  If  I  were 
going  to  do  it  again,  I  think  I  would  use  either 
larger  diameter  fiberglass  pipe  or,  even  bet- 
ter, large  diameter  aluminum  tubing  for  the 
main  part  of  the  mast,  then  use  a  short  sec- 
tion of  fiberglass  or  PVC  pipe  for  the  loading 
coil.  Oh  well,  hindsight  is  always  better.  At 
any  rate,  the  scale  modeling  was  quite  inter- 
esting. As  Willie  said,  'Besides,  it  was 
FUN!"* 
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James  I  Mitfaer  WB2REM 
23  Pennroad  Avenue 
Trenton  NJ  08638 


The  Missing  Link? 

Work  the  world  with  your  HT 
using  WB2REM'$  simplex  controller. 


This  article  is  copyrighted  by  James  L  Millner. 


Motivated  by  feelings  that  all  hams  have 
experienced*  I  became  obsessed  with 
the  idea  of  communicating  worldwide  with 
only  a  hand-held  VHF/UHF  transceiver. 
Thus,  I  designed  a  remote  link  that  changed 
my  VHF/UHF  operations  and  one  that  will 
bring  excitement  to  yours. 

Can  you  picture  yourself  riding  a  bicycle  in 
the  neighborhood,  or  even  miles  away,  and 
QSOing  with  someone  on  the  other  side  of  the 
USA  or  the  world?  Do  vou  drive  a  lot  and  are 

m 

you  tired  of  the  mundane  operations  of  2 
meters  but  do  not  have  the  room  for  an  HF 
rig?  Are  you  a  DX  buff  and  do  you  have 
anxiety  attacks  over  missing  rare  DX  stations 
while  you  arc  at  work?  Then  this  project  is 
for  you! 

As  a  prerequisite  for  this  project  you  will 
need  a  simplex  autopatch  or 
similar  device,  touchtone™  de- 
coder, UHF  or  VHF  transceiv- 
er, as  well  as  an  HF  rig.  Knowl- 
edge of  digital  electronics  is 
needed,  although  1  was  initially 
very  naive  on  the  subject  and 
learned  by  trial  and  error. 

My  first  working  link  design 
employed  three  Radio  Shack 
22/44-pin  primed-circuit-board 
cards.  In  addition  to  related  cir- 
cuitry, over  ten  relays  were 
spread  out  among  the  boards. 
After  further  consideration,  I 
employed  a  7420  (TTL-4  input 
NAND  gate),  which  replaced 
many  of  my  relays.  The  newest 
revision,  reported  in  this  arti- 
cle, is  contained  on  one  Radio 
Shack  22/44-pin  board  and  will 
enable  you  to  operate  your  HF 
rig  at  your  house  by  using  just 
your  VHF/UHF  HT  or  mobile 
transceiver. 

The  simplex  link  requires  a 
simpatch  sampling  device,  I 
chose  the  CES  S10SA  because 
of  its  special  access  features,  es- 
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pecially  the  line-in-use  code  option.  That  op- 
tion allows  you  to  interrupt  a  telephone  call  in 
progress  only  by  inputting  a  three-digit 
touchtone  code  from  your  remote  transceiv- 
er. These  codes  can  be  manipulated  to  acti- 
vate the  link-  This  link  was  designed  for  use 
with  the  CES  510SA  Revision  B,  although 
instructions  are  given  for  Revisions  C,  D, 
and  E.  Other  types  of  simplex  autopatches 
can  be  used  as  well  with  special  modifica- 
tions. It  is  also  advisable  that  you  use  a  fast- 
switching  VHF/UHF  rig  in  conjunction  with 
the  simpatch.  Besides  the  HF  rig  (which  can 
be  any  type),  a  DTMF  decoder  (like  a  Silicon 
System  SS  202P)  will  be  needed.  Outputs  of 
the  DTMF  decoder  should  be  5  volts. 

The  block  diagram  (Fig.  1)  illustrates  the 
operations  of  the  simple*  link  system.  Basi- 
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eally.  a  touchtone  signal  originating  from 
your  remote  transceiver  is  received  by  the 
VHF/UHF  transceiver  connected  to  the  link. 
The  signal  is  passed  through  the  touchtone 
decoder,  causing  a  voltage  shift  from  +  5  V  to 
ground  while  the  touchtone  is  present,  These 
voltage  shifts  in  rum  send  messages  to  the  ICs 
and  relays,  which  activate  the  link. 

The  link  performs  a  number  of  functions*  It 
supplies  power  to  your  low-band  rigs  and 
controls  your  mode  of  operation.  The  link 
turns  on  in  a  receive-only  mode.  This  will 
allow  you  to  chat  on  your  VHF/UHF  HT 
while  monitoring  the  HF  band  in  the  back- 
ground. The  patch  silences  the  HF  receiver 
audio  when  you  transmit  on  your  HT* 
Through  touchtone  commands  you  can 
switch  into  a  iransceive  mode*  Here*  all  sig- 
nals received  by  your  VHF/ 
UHF  transceiver  are  simulta- 
neously transmitted  on  the  HF 
band.  A  beep  follows  your 
transmission  to  verify  your  HF 
transmission.  Finally,  the  link 
switches  out  the  phone  line  and 
reinserts  the  HF -receiver  audio 
into  its  place. 
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Fig.  L  Block  diagram. 


Circuitry 

Electrically,  the  link  consists 
of  two  2-tone  latches  composed 
of:  three  7400s,  a  7420,  two 
556  timers,  an  oscillator,  three 

5-volt  relays,  and  one  12^volt 
relay*  All  components  are 
mounted  on  the  Radio  Shack 
22/44-pin  board  except  for 
RL1,  the  12-V  relay*  Photo  A 
shows  how  tight  the  fit  is.  AH 
ICs  and  relays  should  be  mount- 
ed as  close  to  each  other  as  pos- 
sible on  the  22/44-pin  board. 
One  of  the  2-tone  latched  cir- 
cuits is  used  to  trigger  the  4PDT 
relay  (RL1),  which  turns  the 
HF  rig  on.  disconnects  the  tele- 
phone line,  and  inserts  HF-re- 


ceiver  audio,  The  other  switches  the  link 
from  receive  to  transceive  mode. 

At  ihe  central  core  of  the  link  is  the  7420 
(U5),  a  4-input  NAND  gate,  When  each  of 
the  four  inputs  of  this  IC  simultaneously  re- 
ceives a  +  5-voll  signal,  a  relay  (RL3)  is 
activated,  which  triggers  the  PTT  switch  of 
your  HF  rig, 

Pin  1  of  the  7420  is  connected  to  the  output 
(pin  3)  of  one  of  the  2-tone  latches  (U3),  The 
latch  output  is  at  ground  potential  until  trig- 
gered by  the  transceive-mode  touchtone  ac- 
cess code,  The  output  then  shifts  to  +  5  volts. 
LEDs  connected  to  the  inputs  of  the  7420 
indicate  the  presence  of  input  signals.  In  re- 
turning to  receive-onJy  mode,  the  output  of 
U3  drops  back  down  to  ground. 

Pin  2  of  the  7420  is  connected  to  the  output 
of  a  74123  (a  monostable  multivibrator).  It 
sounds  obscene  but  is  merely  a  timer,  fn  the 
link  this  output  is  normally  at  +5  volts,  but  it 
shifts  to  ground  potential  for  one  second 
when  triggered  by  DV.  DV  is  a  line  that 
comes  out  of  most  touchtone  decoders  and 
responds  to  every  valid  touchtone  by  shifting 
to  +5  volts  for  as  long  as  a  tone  is  present. 
This  circuitry  in  the  link  is  used  to  mute  the 
transmission  of  touchtones  over  the  HF  band 
and,  in  effect,  momentarily  takes  the  HF  rig 
out  of  transmit  when  a  touchtone  is  decoded.  I 
have  found  that  DV  and/or  the  decoder  is 





Photo  A.  A  complete  simplex  link  on  one  tiny  board. 
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Fig.  2  Schematic  of  the  WB2REM  low-band  link. 
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Parts  List 

1  uF  non-polarized  electrolytic 

.1  uF 

.05  uF 

10  uF  tantalum 

.01  uF 

2,2k,  1/4  W 

56k,  1/4  W 

330k,  1/4  W 

220k,  1/4  W 

330Ohmst1/4W 

10k,  1/4  W 

1k,  1/4  W 
4/7k,  1/4W 
47k,  1/4W 

1 N4004  diodes 

Red  LEDs 

2N2222  transistors  (RS  276-1617) 

556  ICs  (T1 (  T2}  (RS  276-1728) 

74123 IC 

7400  ICs  (U1  (  U2,  U3)  (RS  276-1801) 

7404  IC  (U4)  (RS  276-1 802) 

7420  IC  (U5) 

555  IC  (OSC1 )  {RS  276-1 723) 

14-DIP  sockets 

16-DIP  socket 

8-D1P  socket 

5-V,  2-A  SPOT  relays  (RL2-RL4)  (RS  275-243) 

5-V,  1-A  OPDT  reiay  (RL3)  (RS  275-215) 

12-V,  10-A4PDT  relay  (RL1)  (RS  275-218) 

22/44-pin  circuit  board  {RS  276-1 54a) 


.79 
.25 
.25 

,69  ea. 
.10  ea. 
,10  ea. 
.10  ea. 

.10 

.10 

.10  ea. 

.10 

.10  ea, 

.10  ea 

.10 

.I5ea 

.20  @a, 

$i.98/pkg. 

$1.49  ea. 

$1.50 

.89  ea. 

.99 

$1.19 

,20  ea. 
.20 
.20 
$2.49  ea. 

$5.49 


most  susceptible  to  if  interference.  If  rapid 
switching  of  the  low-band  relay  occurs, 
shield  the  decoder  from  rf . 

Pin  5  of  the  7420  is  connected  to  your 
simplex-autopatch  in-use  voltage.  In  the  CES 
510SA,  this  point  can  be  tapped  off  of  the 
positive  side  of  R18  in  Revision  B  (R29  in 
Revisions  C,  D,  and  E).  At  Rl  8,  4- 12  volts  is 
present  when  the  patch  is  in  "standby." 
When  activated,  it  drops  to  ground  potential. 
This  shift  is  inverted  by  the  7404  and  applies 
5  V  to  pin  5  of  the  7420. 

Finally,  from  a  connection  to  the  squelch, 
COR  light,  or  other  carrier-sensing  device 
coming  from  your  VHF/UHF  transceiver, 
you  will  need  to  use  that  voltage  to  drive  a 
5-V  relay.  This  relay's  normally  open  con- 
tacts will  then  apply  5  V  on  pin  4  of  the  7420 
whenever  a  signal  breaks  the  squelch  of  your 
VHF/UHF  rig. 

Once  all  four  conditions  are  met,  relay  RL3 
will  short  the  push-to-talk  wires  of  your  HF 
rig  and  put  it  into  transmit.  A  beep  will  come 
back  after  you  stop  transmitting.  This  beep  is 
generated  by  the  555  (OSCl)  oscillator.  The 
length  of  the  beep  can  be  changed  by  varying 
Rl  or  CI ,  the  tone  pitch  by  R2  or  C2,  and 
volume  by  changing  R3.  If  you  cannot  imme- 
diately hear  the  beep,  open  your  remote 
transceiver's  squelch,  The  beep  may  be  com- 
ing back  too  quickly . 

Hookup 

Refer  to  Fig.  1,  the  block  diagram. 
To  interconnect  your  VHF/UHF  base  sta- 
tion to  the  simplex  autopatch  and  HF  rig, 
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you  will  need  very  good  shielded  wire* 
This  is  to  reduce  any  floating  rf,  which 
could  adversely  affect  your  circuitry .  If  you 
have  problems  with  rf,  try  putting  a  .01-  or 
,1-uF  capacitor  to  ground  at  critical  points 
like  the  outputs  from  the  decoder  and  IC 
outputs. 

Your  first  step  in  connecting  the  link  is 
to  follow  the  factory  instructions  for  instal- 
lation of  your  simplex  autopatch  to  your 
VHF/UHF  rig.  Next,  you  should  connect  a 
shielded  wire  from  the  receiver  audio  of 
your  VHF/UHF  rig  and  run  it  to  the  micro- 
phone audio  line  of  your  low-band  rig,  1 
was  able  to  make  this  connection  directly, 
but  you  may  need  an  audio  transformer  m 
the  circuit.  Next,  run  shielded  wire  from 
the  HF-rig  push-to-talk  line  to  the  normally 
open  and  common  contacts  of  the  DPDT 
(RL3)  relay.  From  the  receiver  audio  line  of 
the  HF  rig,  run  a  shielded  wire  to  the  audio 
insert  point  in  your  simplex  autopatch.  This  is 
done  through  a  1-uF  capacitor.  In  the  CES 
5I0SA  Revision  B,  this  connection  is  made 
between  Tl  and  CIS  (C22  in  Revisions  C,  D, 
andE), 

Testing  the  Link 

To  activate  the  link,  key  in  the  -'line  in 
use' '  and  *  'autopatch  on*  *  touchtone  codes  on 
your  VHF/UHF  remote  transceiver  and  set 
your  decoder's  output  with  them.  These 
codes  cause  relay  RL2  to  switch  relay  RL1 . 
Relay  RL1  has  several  functions;  It  supplies 
power  to  your  HF  rig,  disconnects  the  tele- 
phone line  from  the  autopatch,  and  switches 
the  HF-rig  receiver  audio  into  the  autopatch. 


The  HF  audio  will  be  heard  through  the  nor- 
mal simplex  autopatch  sampling  method.  Ad- 
just the  audio  level  of  your  HF  rig  by  listening 
on  your  remote  transceiver  (HT).  You  will 
find  that  the  volume  adjustment  should  be 
lower  than  normal  listening  level.  To  go  into 
transceive  mode,  key  in  your  designated 
touchtone  codes.  There  will  be  a  slight  delay 
(1/4  to  1/2  second)  and  your  HF  PTT  will  be 
activated.  Talk  into  your  remote  transceiver 
(HT)  and  adjust  your  low-band  microphone 
level  at  the  same  time  as  reducing  or  increas- 
ing the  VHF/UHF  rig  receiver  level.  This 
will  ensure  a  proper  HF-band  modulation 
level.  If  your  microphone  gain  is  too  high,  it 
may  affect  the  operation  of  the  decoder.  So,  if 
you  notice  that  the  touchtones  aren't  muting 
on  the  HF  band,  lower  your  HF-band  micro- 
phone gain  and/or  increase  VHF/UHF  re- 
ceiver gain. 

It  must  be  noted  that,  in  this  type  of  link 
operation,  extreme  courtesy  should  be  ex- 
ercised. Since  you  will  probably  be  able 
to  operate  only  on  one  HF  frequency  (un- 
less you  have  a  computer-controlled  trans- 
ceiver), you  should  always  ask  if  the  frequen- 
cy is  in  use,  as  in  normal  operation.  This 
applies  to  your  VHF/UHF  simplex  frequency 
aswelL 

Secondly,  in  accordance  with  FCC  rules 
and  regulations,  you  should  have  a  separate 
control  link  to  your  setup.  I  use  a  telephone- 
line  control  system,  which  you  can  purchase 
at  Radio  Shack  or  Sears.  It  turns  my  complete 
station's  electricity  on/off  by  signals  sent 
through  the  telephone  line- 
Conclusion 

For  the  last  couple  of  years  I  have  enjoyed 
many  contacts  through  the  link,  all  of  which 
have  been  exciting  experiences.  I  have  gone 
auto  mobile,  bicycle  mobile,  walking  mobile, 
barbershop  portable,  and  dentist-chair 
portable,[  ftMumph  giumph,  rumph,  attack, 
ouch — Please  rinse  and  spit**  echoing 
through  the  HF  bands.  —  Ed.  ]  The  implica- 
tions for  use  in  emergency  situations,  retire- 
ment communities,  and  apartments  are  un- 
limited. 

I  view  linking  as  a  new  frontier  in  amateur 
radio.  The  possibilities  are  limitless  as  to 
where,  how,  and  with  whom  it  can  be  done. 
You  can  link  220  MHz  to  2  meters,  or  440 
FM  to  15-meter  SSB,  Most  importantly,  it 
is  done  on  simplex  and  does  not  tie  up  a 
repeater. 

So  get  out  in  the  air,  take  a  ride  in  the 
country  t  or  just  lie  on  the  beach  because  now 
you  can  rest  assured  that  if  you  get  the  sudden 
urge  to  call  CQ  DX,  your  big  rig  is  as  close  as 
your  HT. 

At  this  time  I  would  like  to  thank  Dick 
Spair  K2ASG,  whose  expert  skills  regarding 
linking  provided  me  with  the  backbone  for 
writing  this  article.  I  would  also  like  to  thank 
Jerry  Lutin  N2ERB,  who  painstakingly  tran- 
scribed my  chicken-scratch  schematics  into  a 
work  of  art*  In  addition,  I  would  like  to  ac- 
knowledge Dick  Maly  N2COH,  Mark  Win- 
derman  WA2HCS,  and  Lou  Cordas  K2EWT 
for  their  invaluable  help.  ■ 
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INSIDE  VIEW-  RS-12A 


ASTRON  POWER  SUPPLIES 

>  HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  at!  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  Sne 

fcprtVotege 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105  -  125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  ±  0.05  rttfts 
(Internally  Adjusts  We:  11-15  VDC) 

•  RIPPLE:  Less  man  5mv  peak  to  peak  (lull  load 
&  low  fine) 


MODEL  RS-50A 


MODEL  RS-50M 


MODEL  VS-50M 


RM-A  Series 


19"  X5</4  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
Model  Duty  (AMPS) 


RM-35A 


25 


MODEL  RM- 35 A 


RM-50A  37 

•  SEPARATE  VOLT  &  AMP  METERS 

HM-35M  25 

RM-50W  37 
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35 
50 


Size  (IN) 
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5V<  x19x  12ft 
5Vi  x  19  x  \2Vi 
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Wt.  (Ibi,) 

3S 
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38 
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RS-A  SERIES 
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RS-M  SERIES 
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IDS* 
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Duty  (Amps) 

(Amps) 
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5 
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9 
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5 

7 
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10 

RS-10A 

7.5 

10 

4  X  7V*  X  10V* 

11 
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13 

RS-20A 
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27 

RS-50A 
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6x  13V*  x  11 

46 

Swttchabie  volt  and  Amp  meter 


MODEL 

RS-12M 
RS-20M 
RS-35M 
RS-50M 


Continuous 
Duty  (Amps) 

9 

16 

25 

37 


ICS* 

(Amps) 

12 
20 
35 
50 


Size  (IN) 
HiWxD 

41/?  x8x9 

5x9x  10V? 

5x11x11 
6x  13V*  x  11 


Shipping 
Wt  (lbs) 

13 

18 
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VS-M  SERIES 


MODEL  VS  20M 


RS-S  SERIES 


MODEL  RS  12S 


Separate  Volt  and  Amp  Meters 

Output  Voltage  adjustable  from  2*15  volts 

Current  limit  adjustable  from  1,5  amps  to  Full  Load 
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VS-20M 

VS-35M 
VS-50M 


Continuous  Duly 

(Amps) 

eiiracs  rmcamc 

16      9    4 
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7,5 
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16 
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10 
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HxWxD 

4x7Kx  IW 
4  x  1%  x  10K 
4x^x13 

41/,  x  8  x  9 
5  x  9  x  WA 


Shipping 
Wt(lbt) 

10 
12 

13 
13 
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C.  L.  Houghton 
6345  Badger  Lake 
San  Diego  CA  92 119 


Dishing  It  Out  On  10  GHz 

Learn  how  to  build  simple  feed 

systems  for  microwave  antennas.  (Includes  an 

explanation  of  the  mysterious  "baggies"  effect) 


I  have  always  been  mystified  by  antennas 
and  feeds  for  use  on  microwave  frequen- 
cies. I  used  to  think  that  most  of  the  technolo- 
gy that  is  needed  is  far  too  advanced  for  me  to 
tackle — and  this  held  me  back  from  con- 
structing units  for  myself,  The  black-box 
technology  held  the  most  mystery  for  me.  I 
hope  in  this  article  to  dispel  any  fears  on  the 
very  special  black-box  designs  needed  to 


s 


make  these  antennas  work.  The  techniques 
that  I  will  present  cover  designs  T  have  built 
and  used.  While  there  is  a  degree  of  black- 
box  magic  going  on,  it  did  not  prevent  me 
from  obtaining  some  very  efficient  antennas 
with  very  simple  tools. 

I  started  this  project  by  constructing  an 
antenna  feed  for  10  GHz  before  I  even  con- 
templated any  receiver  or  transmitter,  since  I 


Photo  A  Off-center-feed  10-GHz  dish  with  original  transceiver  mounted  at  focus,  Used  for 
Mount  Soledad  to  Mount  Helix  contacts. 
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had  obtained  the  piece  of  waveguide  first. 
Being  a  scrounger,  I  couldn't  refuse  a  part 
that  could  be  put  to  use  sooner  or  later. 

Dipole  Feed 

The  first  feed  that  I  constructed  was  a  sim- 
ple dipole  feed  equipped  with  a  reflector 
spaced  behind  the  driven  element.  This  feed 
was  constructed  from  one  shown  in  the  RSGB 
VHF  Handbook.  Fig.  1  shows  the  details. 
The  actual  construction  of  this  feed  was  start- 
ed on  a  scrap  piece  of  waveguide  16  (WG- 
16),  which  has  dimensions  of  .5  by  1  inch 
outside  and  .4  by  ,9  inches  inside.  This  piece 
of  waveguide  was  cut  back  for  a  distance  of  2 
inches  from  the  front  with  a  .125-inch  edge 
lip  clearance.  The  triangular  area  was  cut 
away  with  a  hacksaw  and  then  filed  down  to 
the  scribe  marks  as  shown  in  Fig.  I ,  This  vee 
cut  is  made  in  the  .5-inch  side  of  the  wave- 
guide. When  you  have  removed  the  triangu- 
lar piece  from  both  ends  of  the  waveguide, 
bend  the  upper  and  lower  sections  together  to 
form  a  duck-bill  tapered  end.  Move  both  up- 
per and  lower  sections  an  equal  amount. 

In  the  dead  center  of  the  point  of  contact,  a 
one-quarter-inch  slot  is  cut  into  the  front  face 
of  the  vee  that  is  now  formed  together*  This 
slot  has  a  width  of  about  .064  inches  ±  ,002 
inches.  The  depth  of  the  slot  is  .250  inches. 
Into  this  slot  is  placed  a  1 -inch-wide,  .050- 
inch-thick  piece  of  brass  L250  inches  long. 
The  assembly  is  hard-soldered  and  all  dimen- 
sions are  checked  for  accuracy.  All  excess 
solder  is  removed  from  the  inside  of  the  guide 
as  well  as  from  the  pieces— use  as  little  solder 
as  possible  to  make  the  cleanup  job  easier. 

After  you  are  satisfied  that  the  parts  have 
not  shifted  during  soldering,  you  can  drill  the 
holes  for  the  dipole  and  reflector  in  the  .050- 
inch  piece  of  brass.  My  elements  were  made 
from  a  .75-inch  length  of  .125-inch  brass 
stock  obtained  at  a  model  train  shop.  I  made 
the  pieces  longer  than  necessary  to  facilitate 
soldering  and  cleanup.  In  this  way  I  only  had 
to  file  them,  after  checking  them  with  a 
caliper  or  micrometer  to  determine  when 
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Fig,  /.  Construction  details  for  the  10-GHz 
dipolefeed, 

they  were  cut  to  the  proper  length .  Make 
checks  often,  as  it  is  surprising  how  much 
materia!  can  be  removed  from  this  brass 
stock,  and  also  check  the  spacing  to  the  center 
stock  to  ensure  that  the  elements  are  balanced 
in  length. 

Parabolic  Dish  Feed 

I  must  have  waited  almost  two  years  for 
other  parts  of  the  system  to  come  into  play 
before  I  was  able  to  adapt  the  previous  feed  to 
a  parabolic  dish.  I  had  been  looking  out  for 
one  for  a  long  time  without  much  success.  I 
had  even  eyed  the  Sears  Snowcoaster  as  a 
possible  dish,  but  regarded  the  shape  as  too 
inefficient  on  close  evaluation.  Just  not  the 
right  shape— close,  but  not  right,  I  looked  at 
many  of  the  construction  articles  on  dish  an- 
tennas  and  thought  about  making  one*  but 
never  did.  1  guess  I  was  looking  for  the  per- 
fect inexpensive  available  dish  antenna. 

I  finally  found  the  perfect  dish  in  one  of  the 
most  unlikely  places,  but  I  came  close  to 
missing  it  completely.  Only  the  intervention 
of  a  friend  who  was  parked  in  a  nearby  truck 
prevented  it.  As  I  guided  him  out  of  a  tight 
spot  in  a  parking  lot.  I  spotted  the  dishes.  In 
the  trash  dumpster  were  two  light  reflectors, 
the  type  you  see  hanging  from  most  high- 
school  gyms  for  lighting  the  basketball  court. 
The  price  made  the  acquisition  even  more 
desirable!  They  were  30  inches  in  diameter 
and  had  a  large  hole  in  their  center.  A  small 
piece  of  metal  could  take  care  of  that  very 
easily.  When  I  brought  the  two  very  dirty 
reflectors  into  work,  some  of  mv  fellow  hams 
thought  I  had  lost  some,  if  not  all,  of  my 
marbles.  Little  did  they  know  what  madness 
was  at  work.  After  all,  being  a  scrounger,  one 
must  be  ever  alert. 

I  was  impressed  by  the  curvature  and  the 
simplistic  idea  that  if  a  reflector  was  made  to 


Photo  B.  10-Gfiz  dish  antenna  with  dipoiefeed  and  dielectric  resonator  (plastic  hag)  in  place. 


do  a  good  job  with  a  light  bulb,  why  not  at 
lower  frequencies*  say  10  GHz?  The  depth  of 
the  curve  from  the  outer  edge  to  the  center 
was  4.75  inches.  With  a  diameter  of  30  inch- 
es, the  focus  is  equal  to  the  diameter  squared 
divided  by  16  times  the  depth.  In  this  case,  the 
focus  would  be  placed  at  approximately  11.8 
inches.  I  took  the  dishes  home  and  cut  an 
8.5-inch  piece  of  round  aluminum  to  cover 
the  hole  and  soon  was  mounting  the  feed  that  I 
had  made  so  long  ago. 

Dipole  Feed  Trials 

I  tested  the  dipole  feed  in  my  garage  and  in 
my  backyard  and  the  results  were  very  en- 
couraging. The  antenna  showed  a  very  nar- 
row beamwidth  and  quite  a  lot  of  improve- 
ment in  gain  over  the  18-dB  horn  that  I  was 
comparing  it  to.  Calculations  showed  that  if 
all  were  operating  well .  I  should  expect  about 
35  dB  of  gain  from  this  antenna  system.  I  did 
not  get  a  chance  to  add  a  matching  screw 
network,  as  the  gas  tank  used  for  the  solder- 
ing operation  was  in  need  of  a  refill.  See  Fig. 
2  for  details  on  the  screw'  tuner  used  to  im- 
prove the  match  on  waveguide  16, 

Field  Tests 

My  partner  in  this  venture,  Kerry  Blank 
N6IZW,  and  I  had  tested  the  system  perfor- 
mance with  our  transceivers  located  over 
short  paths  of  about  two  to  five  miles,  and  we 
were  eager  to  try  a  longer  path.  Kerry  trav- 
eled to  Mount  Soledad  on  his  lunch  hour  and  I 
went  to  Mount  Helix,  as  both  these  areas 


were  within  a  short  distance  of  our  respective 
locations.  The  two  locations  are  about  16 
miles  apart.  While  not  record-setting  dis- 
tances, they  did  offer  further  field  trials  of 
our  systems  and  provided  a  lot  of  enjoyment. 
Both  of  us  set  up  similar  systems  using  our 
off-center -feed  dish  antennas  that  were  origi- 
nally military  4~GHz  antennas.  (See  Photo  A 
for  the  off-center-feed  antenna  mounted  with 
our  original  GUNN  transceiver  and  small 
horn  aimed  at  the  reflector.) 

We  removed  their  feedhorns  ami  replaced 
them  with  our  homemade  10-GHz  transceiv- 
ers, and  used  a  very  small  feedhorn  to  drive 
the  dishes  at  each  end  of  the  path.  We  were 
able  to  make  contact  on  10  GHz,  but  I  was 
experiencing  very  heavy  FM  broadcast  inter- 
ference on  my  end,  Kerry  and  I  were  able  to 
communicate  with  our  systems  and  had  ap- 
proximately 25  microvolts  of  signal  being 
received  at  each  end  of  the  path. 

It  was  hard  to  keep  the  antennas  aimed  at 
each  other  due  to  the  wind  and  the  lightweight 
tripods  we  were  using,  but  we  kept  in  contact. 
The  interference  that  T  was  having  made  the 
phase-locked  detector  circuit  in  the  receiver 
search  for  a  zero-discriminator  reading, 
probably  competing  with  or  capturing  the 
commercial  FM  station.  When  we  were  ze- 
roed in,  communication  was  en  stal  clear,  but 
the  slightest  movement  caused  the  FM  signal 
to  overtake  us  and  destroy  our  contact. 

The  transceiver  at  that  time  was  completely 
unshielded  and  open  to  rf  pickup.  The  ground 
foil  provided  a  very  small  measure  of  protec- 
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Photo  C.  Horn-antenna  test  adjustment  range.  A  suitable  distance  would  he  1 0-20 feet  for  small 
horns. 


lion,  but  in  the  same  area  with  a  high-power 
transmitter  (FM)  it  wasn't  enough,  I  have  yet 
to  enclose  my  transceiver  in  a  shield.  (Vm 
waiting  to  find  some  diecast  boxes,) 

At  the  conclusion  of  our  test,  I  turned  off 
my  transceiver  and  placed  the  light  reflector 
on  the  tripod  and  turned  it  on  in  the  direction 
of  Kerry  on  Mount  Sokdad.  He  reported  a 
copyable  signal,  but  not  what  we  had  expect- 
ed. I  was  disappointed,  but  when  the  feed  was 
properly  tuned  I  was  sure  it  would  perform 
quite  well.  I  started  to  pack  up.  I  put  the 
traveling  plastic  bag  over  the  open  end  of  the 
feed  and  taped  it  into  place  when  Kerry  called 
me  on  two  meters,  I  had  forgotten  to  turn  off 
my  transmitter  on  10  GHz,  and  I  was  now 
pegging  the  meter  on  his  receiver  LIKE, 
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WOW,  MAN!  The  plastic  bag  was  providing 
the  required  matching  and  improved  the  an- 
tenna's performance  by  a  factor  of  3  to  4  over 
the  previous  signal  reports, 

I  removed  the  bag  and  the  signals  dropped. 
Replacing  the  bag  to  the  end  of  the  feed  did 
the  trick.  Studying  this  new  phenomenon,  it 
was  learned  that  what  we  had  accomplished 
through  sheer  accident  was  dielectric  loading 
of  the  antenna.  I  was  surprised  to  learn  that 
materials  that  are  very  good  insulators  at 
VHF  and  higher  turn  into  something  else  or  at 
least  have  a  very  big  effect  at  microwave 
frequencies.  Enter  the  black-box  theory. 
Photo  B  shows  the  dish  and  its  plastic  bag, 
our  dielectric  resonator.  Fig.  2  shows  how  a 
plastic  cover  can  be  used  to  tune  a  slot  anten- 
na, a  very  good  example  of  dielectric  load- 
ing. I  don't  know  what  I  would  have  done 
without  the  RSGB  VHF  Handbook  as  a  refer- 
ence on  this  and  other  topics, 

Horn  Antennas  and  Feeds 

The  horn  is  by  itself  a  feed  and  also  a  very 
good  radiating  antenna.  I  am  using  a  very 
small  horn  to  feed  the  off-center-feed  dish,  as 
shown  in  the  photographs.  The  horn  used  is 
part  of  the  Solfan  Intrusion  Alarm  device  that 
was  purchased  at  one  of  our  local  swap 
meets.  The  primary  advantage  in  using  a  horn 
is  its  almost  perfect  match  over  a  wide  fre- 
quency range  and  its  easy  construction.  This 
feed  is  also  very  impervious  to  errors  in  its 
construction.  A  horn  is  best  described  as  a 
piece  of  waveguide  with  its  end  Oared  out, 
with  somewhat  the  same  ratio  of  width  to 
length.  As  an  example,  a  hom  6  inches  in 
length  with  an  opening  of  about  3.5  by  5 
inches  provides  a  gain  of  about  18  dB  at  10 
GHz.  Photo  C  shows  two  horn  antennas 
pointing  at  each  other  on  an  antenna  test 
range.  Although  die  distance  is  much  too 
close  as  shown  here,  the  operation  of  test 
evaluation  is  the  same.  The  large  horn  has  a 
detector  mount  and  is  coupled  to  a  meter  to 
measure  relative  signal  strength  received  to 
tune  up  systems. 

The  most  expensive  part  of  construction  of 
horns  is  the  waveguide  flange  used  to  couple 
to  the  waveguide.  I  have  usually  purchased 
scrap  pieces  of  waveguide  built  for  some 
weird  purpose,  only  to  sweat  the  brased 
flange  off  and  resuc  it  on  another  project. 
Some  real  nondescript  pieces  of  waveguide 
with  custom  bends  can  be  had  for  very  little 
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Fig,  2.  A  slot-feed  method  for  10  GHz. 

money,  usually  about  75  cents  per  flange. 
Remember  that  if  the  guide  is  brass  scrap,  it  is 
currently  selling  for  about  60  cents  a  pound— 
another  consideration, 

When  I  sweat  the  flanges  off  the  wave* 
guide,  1  place  the  guide  in  a  vise  and  let  the 
flange  fall  into  a  soft  box  of  sand.  Sometimes 
it  is  necessary  to  use  gentle  tapping  to  make 
the  flange  come  off.  Do  not  put  the  flange  in  a 
vise  and  pull  off  the  waveguide,  as  you  will 
distort  the  flange;  I  found  out  the  hard  way. 
You  cannot  fix  a  distorted  flange,  but  you  can 
sell  it  for  60  cents  a  pound. 

Slot  Feed 

I  have  constructed  a  slot  feed  that  is  very 
easy  to  make— sort  of  a  one-evening  project, 
A  hacksaw,  files,  and  a  small  piece  of  brass 
are  all  that  you  need.  See  the  design  in  Fig.  2 
for  details.  This  feed  also  uses  the  plastic 
feed-tuning  (dielectric-loading)  end-match- 
ing device.  I  have  recently  built  this  device, 
and  preliminary  testing  indicates  that  its  per- 
formance is  quite  good.  One  word  on  paint- 
ing: Cover  the  slot  so  that  paint  does  not  get 
into  the  guide.  1  usually  use  a  small  wood 
block  because  it  is  easily  removed  after  the 
paint  is  completely  dry.  I  have  found  most 
enamels  to  be  transparent  at  this  frequency. 
Do  not  use  any  paint  that  has  a  fleck  or  a 
metallic  pan  to  its  color.  I  have  not  tried 
them,  but  suspect  they  will  offer  some  detri- 
ment to  operation  at  10  GHz. 

I  hope  that  1  have  given  you  some  ideas 
on  various  feeds  that  can  be  made  with  or- 
dinary hand  tools.  I  do  not  feel  that  any 
special  techniques  are  needed,  just  a  little 
care  in  measuring  and  construction  to  keep 
the  parts  balanced.  The  construction  of  these 
feeds  and  antennas,  when  coupled  with  the 
transceivers  that  you  have  made,  should 
provide  many  hours  of  enjoyment,  I  still  de- 
light in  the  operation  on  this  band  and  hope 
that  others  will  have  as  much  fun  on  10  GHz 
as  I  have. 

I  will  make  the  10-GHz  GUNN  diodes 
available  to  amateurs  for  $5  each  postpaid  in 
the  continental  ILS,  These  diodes  provide  an 
output  of  50  to  100  mW;  they  are  about  .3 
inches  long  and  look  like  a  4/40  screw  with- 
out a  head.  ■ 
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the  best  buys  in  town  call: 

212-925-7000 

Los  Precios  Mas  Bajos  en 

Nueva  York .  .  . 


KfTTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 

ON V  Safety 
belts-in  stock 


Come  to  Barry's  for  Fall  Festival  Savings. 

Jan  KB2RV,  Kitty  WA2BAP,  Mark  K2CON 

See  You  At  FairfieJd,  CT  Sept.  7th 

See  Vou  At  CAR  A— Banbury.  CT  Sept  1 4th 

See  You  At  LI  MARC.  NY  Sept.  2 1st 
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TM-201B,  TR26/3600A  ,TM  2570  A/50  A/30  A 

TR-751A  Kenwood  Service/Repair 
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Alinco 
Power  Supplies 
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Station, 
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KPC240D,  Packet  Comm.  II 

EIMAC 


Computer    Interfaces 
stocked:     MFJ- 1224 
AEA  CP-1f  PK  80,  DR.DX 
PK-64A,  PK-64t  Dr.  QSO, 
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Complete  Butternut  Antenna 
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Telephone  for  export  in  stock 
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BALUNS,  AUDIO  FILTERS, 

IN  STOCK 
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ASTRON  POWER  SUPPLIES 
Saxton  Wire  &  Cable 


SANGEAN  Portable  Shortwave  Radios 

HEIL 
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IN  STOCK 
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Hy-Gain  Towers 
&  Antennas,  and  ^ 
Raters  will  be 
shipped  direct  to 
you  FREE  of 

New  TEN-TEC         '"P""*  <*»«•   ^ 
2591HT,  Corsair  II,  Argosy  II,  Century  22,  2510  RX-325 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanoi" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday- Friday  9  A.M.  to  6:30  P.M.       Thursday  to  8  P.M. 
Saturday  &  Sunday  10  A.M.  to  5  P.M.  (Free  Parking) 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

lRT/LEX-"Spring  St.  Station" 
Subways:    BMT  "Prince  St.  Station" 

IND  "F"  TrainBwy.  Station" 

Bus:  Broadway  #6  to  Spring  St. 

Path— 9th  St.mth  Ave  Station. 


We  Stock:  AEA,  ARRL1  Alpha,  Amecoh  Antenna  Specialists1  Astatic,  Ash 
B  &  K3  B  &  W,  Bencher,  Bird,  Butternut,  CDE,  CES,  Collins,  Communications 
Spec.  Connectors,  Covercraft.  CushcrafL  Daiwa,  Dentron,  Digimax,  Drake, 
ETO  (Alpha),  Eimac,  Encornm,  HeilSound,  Henry,  Hustler  (Newtronics),  Hy- 
Gainf  Icom,  KLMr  Kantronics,  Larsen,  MCM  (Daiwa).  MFJ,  J.W.  Milter,  Mint- 
Prod  uctss  Mirage,  Newtronies,  Nye  Viking,  Palomar,  RF  Products,  Radio 
Amateur  Callbook,  Rockwell  Coltins,  Saxton,  ShureT  Telex.  Tempo,  Ten-Tec, 
Tokyo  HI  Power,  Trionyx  TUBES.  W2AU,  Wabar,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibroplex,  Curtis,  Tri*Ex,  Wacom  Duplexers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals >  Radio 
Publications. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  [NV!TED    PHONE  IN  YOUR  ORDER  &  BE  REIMeURSED 
COMMERCIAL  RADIOS  rtockod  A  serviced  on  premises. 

At 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Order*  Shipped  Immediately.  TELEX  1 2-7670      *-41     FINAL 


Commercial  Equipment 
Stocked:  ICOM,  MAXONh 
Midland,  Standard,  WiF- 
son,    Yaesu,    We    serve 

municipalities,  busi- 
nesses, Civil  Defense, 
etc  Portables,  mobiJes, 
bases,  repeaters, . . 


John  V.  McAdamsJr.  WA201Z 
822  Springfield  A  venue 
CranfordNJ  07016 


High  and  Dry 


With  a  little  plumbing  know-how,  WA20LZ  brought 
his  antenna  rotator  out  of  the  rain  and  into  his  attic. 

(Step  1 :  Cut  a  hole  in  your  roof.  .  . ) 


Mow  do  I  gel  a  directional  antenna  in- 
stalled in  a  community  that  has  a  build- 
ing code  prohibiting  the  installation  of  tow- 
ers? No  doubt  this  question  has  been  asked 
many  times  by  hams,  but  this  was  my  first 
outing  into  the  world  of  beam  installation  vs. 
the  town  fathers.  The  first  answer  that  came 
to  mind  was  to  purchase  a  short  'tripod' 
tower  and  mourn  it  on  the  roof,  There  were  a 
couple  of  drawbacks  to  this  scheme,  howev- 
er. First,  the  town  could  well  give  me  grief 
over  this  solution  in  that  "a  tower  is  a  tow- 
er," and  the  tripod  could  be  outlawed.  Sec- 
ond, I  have  heard  many  horror  stories  about 
these  mini-towers  folding  under  wind  pres- 
sure and  damaging  the  roof  of  the  house.  This 
just  did  not  seem  to  be  the  answer,  and  the 


obvious  alternative,  a  chimney  mount,  didn't 
seem  appropriate  for  a  three-clement  triband 
antenna. 

While  discussing  the  problem  with  me  on 
the  local  repeater.  WA2GFO  suggested  that 
if  I  could  somehow  mount  the  antenna  on  the 
roof  without  using  a  tower  at  all,  the  objec- 
tions of  the  town  would  be  overcome  and  Vd 
have  an  operable  antenna  system.  The  solu- 
tion was  to  mount  the  antenna  rotator  in  the 
attic  with  a  concentric  length  of  plumber's 
"black  pipe'*  going  through  the  roof  to  the 
antenna.  The  added  advantages  of  removing 
the  rotator  from  the  harmful  effects  of  the 
weather  and  making  it  accessible  from  in- 
doors for  repairs  and  adjustment  were  bonus- 
es—for which  I  was  grateful  when  the  rotator 


ROTATING    PIPE 


WEATHER  SEAL 
FIXED  OUTER  PIPE 


WEATHER   SEAL 
(WAIL   AND  TAR} 


U"   BOLTS 


ROTO 


Fig,  /.  WA20LZ's  through-the-roof mounting  system  protects  your  rotoiorfrom  the  elements 
and  circumvents  restrictive  tower  ordinances. 
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developed  a  problem  when  the  weather  out- 
side was  below  zero.  If  the  rotator  had  been 
mounted  outside,  it  would  have  been  out  of 
service  until  the  following  spring.  Since  it 
was  inside,  it  was  a  simple  matter  to  effect 
repairs  in  comfort. 

The  basis  of  the  installation  is  to  provide  a 
"pipe  within  a  pipe,"  A  hole  of  the  appropri- 
ate diameter  is  cut  in  the  roof  by  means  of  a 
hole  saw  on  a  hand  drill.  The  outer  pipe  is 
fixed  to  the  roof  cross  members  from  inside 
with  U-bolts,  and  is  permitted  to  extend  out- 
side the  roof  less  than  one  foot.  The  inner 
pipe  rotates  freely  within  the  outer  pipe  and  is 
bolted  to  the  rotator  in  the  normal  manner 
(see  Fig.  I).  The  original  plan  called  for  a 
thorough  application  of  heavy  grease  to  the 
inner  pipe  so  that  it  would  rotate  smoothly, 
but  this  was  unnecessary  as  the  pipes  are 
sized  such  that  there  is  no  significant  rotation- 
al drag. 

I  was  most  anxious  to  ensure  that  the  instal- 
lation was  absolutely  watertight— a  new  roof 
had  been  installed  on  the  house  the  previous 
year  and  I  had  no  desire  to  do  that  job  again! 
The  answer  was  really  quite  simple*  Every 
house  has  a  plumbing  vent  pipe  poking 
through  the  roof.  If  I  could  duplicate  the 
method  used  to  seal  this  pipe  to  the  elements, 
there  should  be  no  problem  with  leakage  (I 
hoped).  The  local  plumbing-supply  house 
carried  a  device  with  a  flexible  rubber  sleeve 
mounted  to  an  aluminum  plate  for  just  this 
purpose.  The  sleeve  is  designed  to  provide  a 
weather-tight  seal  around  a  vent  pipe,  and  the 
aluminum  plate  is  secured  with  roofing  nails 
and  roofing  tar  to  the  asphalt  shingle  roof. 
This  was  perfect  for  seating  the  outer  pipe, 
but  the  problem  still  remained  of  weather- 
proofing  the  small  space  between  the  inner 
and  outer  pipes. 

It  so  happens  that  the  rubber  sleeves  are 
available  in  various  sizes  to  match  the  differ- 
ent sizes  of  "black  pipe*"  commonly  used  as 
plumbing  vents.  So  long  as  the  inner  and 
outer  pipes  are  of  adjacent  sizes,  the  rubber 
boot  that  fits  the  outside  diameter  of  the  inner 
pipe  will  also  match  perfectly  the  inside  di- 
ameter of  the  outer  pipe.  The  top  (exposed) 


end  of  the  inner  pipe  was  threaded  by  the 
plumbing  supply  house  and  sealed  with  a 
cap  designed  for  this  purpose.  An  additional 
short  length  of  pipe  could  optionally  be  add- 
ed at  this  point  via  a  plumbing  coupling 
should  it  be  desired  to  stack  a  smaller  (2- 
meter)  beam  above  the  primary  antenna.  This 
has  provided  an  absolutely  weather-tight 
seal  at  WA20LZ  through  heavy  downpours, 
high  windt  and  significant  snow  accumu- 
lation. 

The  very  able  assistance  of  N2ESX  result- 
ed in  the  installation  of  the  antenna  in  only 
one  afternoon.  This  is  definitely  not  a  one- 
person  job!  Be  certain  to  observe  proper 
safety  techniques  and  have  a  safety  man  in 
attendance  whenever  working  on  the  roof. 

The  antenna  is  mounted  only  three  feet 
above  the  roof  in  this  installation  but  has 
generated  excellent  results  including  an  S9 
+20  report  from  a  USSR  station  in  a  heavy 
pileup  the  first  time  it  was  put  into  service. 
No  doubt  even  better  results  could  be  ob- 
tained by  using  a  longer  length  of  inner  pipe 
in  order  to  raise  the  antenna  to  a  better  alti- 
tude. [  was  reluctant  to  do  so,  however,  for 
fear  of  generating  excessive  side  loads  on  the 
outer  pipe  and  resultant  binding  and  possible 
damage  to  the  rotator. 

This  installation  has  exceeded  my  expecta- 
tions at  WA20LZ  and  did  not  incur  the  wrath 
of  the  township  powers.  In  fact,  the  low 
height  above  the  roof  makes  the  antenna  al- 
most invisible  from  the  street  unless  you  are 
looking  for  it,  ■ 


ANTECK,  INC. 

H.F.  MOBILE  ANTENNAS 


Orftce  Hours    9-4  MST 
Monday  thru  Thursday 


TWO  MODELS  AND  A  MARINE  VERSION 

MT-1RT  REMOTE  TUNED  FROM  THE  OPERATOR'S  POSITION  fHYO) 

MT-1    MANUAL  TUNED 

MT-1A   MARINE  MANUAL  TUNED 

All  feature  3  2  to  30  MH*  coverage  inclusive.  1500  walls  PEP  for  hams,  military.  MARS  CAP  and 
commercial  service  Full  output  from  solid  state  finals,  no  heating  to  waste  power  RT  model  can 
be  f  emoted  up  to  500  feet  from  amenna.  Send  for  Free  brochure- 
See  at  your  focal  dealer  or  order  direct  if  none  In  your  area. 

MT-1RT  Amateur  Net  $309.95 $22,00  UPS  shipping 

MT-1  Amateur  Net  $169.95 $10.00  UPS  shipping 

MT-1A  Marine  $239  95  $1000  UPS  shipping 

MT  1RTR  (Retro  Kit  for  alJ  MT-1  Series  Antenna 

to  convert  to  hyd.  operated  MT-1  RT)  $  169.95  $9.00  UPS  shipping 

•***  Route  1,  Box  41 5M 

ANTECK,  INC.    Hansen,  Idaho  83334    208-423-4100 


Atso  Available 
LRoor  Space  5T"  Wfde  by  30"  Deep 

$199.50 


* . .  at  last . .  • 
your  shack  organized 

A  beautiful  piece  of  furniture  —  your  XYL  will  love 

$184.50  SF  RADIO  DESK 
Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewfng  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stam 

Flwf  Spra  W  WWe  by  KT  Deep 

Add'tiona*  Informanon  on  Requeal 

Check!  Money  Orders.  BanKAmeficarO 
and  Master  Charge  Accepted 

F.O.B,  Culver  City  Rn  Cal»T  Add  6%  Sales  Tax  J 

DEALER  INQUIRIES  INVITED 


it! 


SI 


ST  tt  mat  our  Radio  /er  vices 
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4384  KEYSTONE  AVENUE  «  CULVER  CITYT  CALIF.  S0230  —  PHONE  {213}  837-4870 


HUGE ANTENNA SALE 


the. 

HAM  STATION 

P.O.  Box  4405 

220  N.  Fulton  Ave. 
Evansville,  IN  47710 


Store  Hours 

MON  FRI:9AM6PM 

SAT:  9AM  3PM 

CENTRAL  TIME 


WARRANTY  SERVICE  CENTER  FOR 
ICOM,  YAESU,  TEN-TEC 


TERMS: 

Prices  Do  Not  Include  Shipping, 

Price  and  Availability  Subject  to 

Change  Without  Notice 

Most  Orders  Shipped  The  Same  Day 

COO's  Welcome 


SPECIAL  PRICES  ON 
ALL  ANTENNAS  IN  STOCK  FROM: 


[ro>a/ffQ/vpl 


°*4 


4£2& 


HUB?"  c 


TlQ 


eCTroi«cs 


CO. 


on  hy-gain  amateur 

•  Crank-up  Towers  •  Rotators 

•  HF  Beam  Antennas 

•  Rebates  are  based  on  itemized  proof  of  pur- 
chase dated  July  1  to  September  30,  1986. 
Each  product  must  be  itemized  by  model 
number  and  price. 

•  Rebate; 

$200  on  HG54HD/HG70HD  Towers 

$100  on  HG37SS/HG52SS  Towers 

$  50  on  any  Hy-Gain  HF  Beam  Antenna 

purchased  with  Ham  IV  or  T2X  or  HDR300 

Rotator 

Time  is  limited  -  Rebate  Offer 
Expires  September  30, 1986. 


DISCOUNTS  ON  RIGS  AND  ACCESSORIES  FROM: 

AEA,  ARRL,  ALINCO,  ALLIANCE,  ALPHA-DELTA,  AMECO,  AMERITRON,  AMP  SUPPLY,  ASTRON,  ANTEN  NA 
SPECIALISTS,  BENCHER,  CSl,  CALLBOOK,  DAIWA,  ENCOMM,  HAL,  HEIL,  1COM,  KDKf  KEN  PRO, 
KANTRONICS,  MFJ,  MICROLOG,  NYE,  PALOMAR,  ROHN,  SANTEC,  SHURE,  TE  SYSTEMS,  TEN-TEC, 
TOKYO  HY-POWER,  VIBROPLEX,  WELZ,  YAESU 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  call  1-812-422-0231 
Service  Dept.  1-812-422-0252 


ii 


When  You  Buy,  Say  73" 
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Lynn  Loveli  WA8WVF 
1993  Harding  Highway,  East 
Marion  OH  43302 


The  Ramada  Radiator 


Build  this  portable  HF  antenna  using  only  a  Slinky 
and  some  PVC  tubing— then  hit  the  road. 


F= 


I  ft. 


I  ft. 


Cj 


2  ft. 


1/4  in.  DOWEL  ROD 
SLINKY 


VERTICAL  SUPPORT 

7  TO  8  ft. 


2  ft 


90°  ELBOWS 


TEE 
CONNECTORS 


BASE  DETAIL 


=cH 


1/4  in.  DOWEL  ROD 


Fig.  I.  The  Springy  portable  antenna. 
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HI  ow  would  you  like  to  have  a  portable 
antenna  that  works  like  a  charm  on  all 
the  HF  ham  bands,  weighs  only  a  couple  of 
pounds,  can  be  erected  anywhere  in  a  matter 
of  minutes,  and  costs  less  than  S10?  Impossi- 
ble, you  say?  Weil,  read  on,  because  the 
antenna  I  am  about  to  describe  is  all  that 
and  more. 

My  job  requires  lots  of  travel  and  I  like  to 
operate  HF.  This  can  be  very  challenging  and 
frustrating  at  the  same  time.  Every  new  motel 
room  requires  a  different  setup,  with  much 
time  wasted  trying  to  adjust  different  lengths 
of  wire  with  the  tuner  to  find  a  combination 
that  gives  the  lowest  swr.  I  enjoy  operating 
QRP  C W  with  an  Argonaut  and  a  Century  22, 
so  antenna  efficiency  is  very  important.  I 
have  tried  every  type  and  combination  of 
indoor  antenna  imaginable  over  the  years, 
and  have  found  that  this  little  gem  works 
better  than  most.  Best  of  all,  it  gives  constant 
loading  combinations  to  my  tuner  so  that  I 
don't  have  to  waste  time  trying  to  re  tune 
every  time  I  set  up. 

As  you  can  see,  this  wonder  antenna,  the 
Springy,  is  built  around  a  toy  Slinky™  and 
two  10- foot  lengths  of  3/4-inch  PVC  plastic 
pipe.  You  also  wilt  need  four  90-degree  el- 
bows, three  T-connectors,  and  two  straight 
connectors  for  the  3/4-inch  pipe,  plus 
two  pieces  of  U4-inch  dowel  rod  four  inch- 
es long. 

Begin  construction  of  the  antenna  base  by 
cutting  one  of  the  10-foot  pipes  into  two  2- 
foot  and  six  1-foot  lengths.  Construct  the  base 
as  illustrated  in  Fig.  1.  You  do  not  need  to 
glue  any  of  these  joints  as  they  fit  very  tight- 
ly—and once  glued,  they  cannot  be  taken 
apart. 

Cut  the  second  10-foot  pipe  into  two 
3-foot,  one  2-foot,  and  two  I -foot  lengths. 
Use  a  combination  of  these  sections  to 
construct  the  vertical  element  of  the  an- 
tenna stand.  The  different  lengths  of  pipe 
will  allow  you  to  vary  the  height  of  the  verti- 
cal element  to  fit  the  ceiling  height  of  differ- 
ent rooms. 

Drill  a  1/4-inch  hole  through  the  vertical 
element  at  each  end.  These  holes  will  be  used 
to  hold  the  wooden  dowels  that  support  the 


Slinky  and  keep  tt  stretched  out.  As  you 
can  see  from  the  illustration,  the  Slinky  is 
placed  over  the  vertical  pipe  and  just  hangs 
down. 

A  tuner  will  be  required  to  load  the 
Springy.  I  built  mine  out  of  old  broadcast 
variable  capacitors  and  some  coil  stock  1  had 
in  my  junk  box.  Any  of  the  smaller  commer- 
cial tuners  will  work,  but  for  portable  opera- 
tion, the  smaller  the  better. 

With  my  tuner  I  am  able  to  load  the 
Springy ,  with  a  fiat  swr,  on  all  bands,  1  use  a 
small  length  of  wire  with  an  alligator  clip  at 
one  end  to  clip  onto  the  bottom  of  the  Slinky. 
The  tuner  sits  at  the  base  and  is  connected  to 
the  rig  via  a  small  length  of  coax. 

I  have  found  the  settings  on  the  tuner 
to  be  almost  the  same  every  time  I  set 
the  antenna  up.  There  will  be  slight  dif- 
ferences caused  by  different  surround- 
ings, but  some  minor  adjustments  are  all  it 
takes  to  get  a  flat  swr.  The  Springy  seems  to 
be  broadbanded,  and  very  little  adjustment 
is  needed  when  changing  frequencies  inside 
a  band. 

I  made  a  small  case  from  1/4-inch  ply- 
wood to  carry  the  plastic  stand,  Slinky,  tuner, 
and  lengths  of  coax.  The  first  thing  I  do 
when  arriving  at  a  new  location  is  to  set 
the  antenna  upt  connect  the  Argonaut  or  the 
Century  22,  and  get  on  the  air.  I  keep  the 
tuner-setting  combinations  on  a  small  file 
card  in  the  box  with  the  antenna.  Many  times 
I  don't  have  to  do  any  touch-up  at  all  to  get  a 


perfectly  flat  swr.  One  point  to  watch  when 

adjusting  for  the  best  swr:  Wail  until  the 
Slinky  has  stopped  bouncing  after  you  hang  it 
from  the  vertical  stand,  The  bouncing 
changes  the  inductance  as  the  distance  be- 
tween the  coils  of  wires  changes,  and  trying 
to  get  a  good  reading  is  very  difficult,  to  say 
the  least! 

If  you  are  looking  for  a  great  little  portable 
antenna  to  use  while  on  vacation  or  any  time 


"It  fits  in  your 

pocket,  is  inexpensive, 

and  if  the  band  goes 

dead,  you  can  always 

piay  with  the  thing. " 


you  hit  the  road,  the  Springy  will  do  the  trick. 
My  first  QSO  with  it  was  from  my  kitchen, 
with  a  W5  in  Texas,  on  40  meters.  As  he  gave 
me  an  RST  of  589— and  I  was  running  only 
about  20  Watts  with  the  Century  22 — I  knew  I 
had  a  winner, 

I  usually  carry  a  small  roll  of  wire  with  an 
alligatorclipononeend  to  ground  the  tuner  to 
the  cold-water  pipes  in  the  hotel  room.  This 
seems  to  help  my  signal  get  out  and  at  the 


same  time  makes  the  Springy  more  broad- 
banded. 

If  you  are  the  adventurous  type  who  likes 
to  operate  portable  outdoors,  give  the 
Springy  a  try  by  hanging  it  from  a  tree  limb 
with  a  rope.  I've  found  it  works  very  well 
suspended  about  10  feet  above  the  ground. 
Drive  a  stake  into  the  ground  directly  under 
the  antenna  and  tie  a  piece  of  string  or  other 
nonconducting  material  to  it  to  keep  the 
Slinky  taut.  Load  it  from  the  bottom  as  you 
would  any  vertical. 

The  little  Springy  antenna  works  great  out- 
doors or  in,  so  give  it  a  try  the  next  time  you 
need  a  portable,  allband  antenna.  It  fits  in 
your  pocket,  is  inexpensive,  and  if  the  band 
goes  dead,  you  can  always  play  with  the 
thing. 

I  should  include  one  word  of  caution  con- 
cerning the  use  of  this  antenna.  Its  use  does 
tend  to  attract  attention,  especially  when 
hung  from  a  tree  in  public  camping  areas-  If 
being  stared  at  and  having  your  sanity  ques- 
tioned by  everyone  in  camp  bothers  you, 
don't  use  this  antenna.  If  having  people  sud- 
denly grab  their  children  by  the  arm  when 
within  50  yards  of  you  and  moving  them  to 
the  other  side  of  the  park  disturbs  you*  don't 
use  this  antenna.  But— if  you  want  to  have  fun 
on  ihe  air  from  just  about  any  location,  give 
the  Springy  a  try.  After  all,  most  people 
thought  Marconi,  Edison,  and  the  Wrighi 
brothers  were  a  tittle  strange,  too,  so  you  are 
in  good  company !  ■ 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
Links 

Remote  Base 
•Low  Band, 
VHF,UHF 
Receivers 
Transmitters 
Antennas 


A  Hi  Pro  E 

l  I       r ■*  i  1 


Repeater 


A 


Hi  Pro  E 

EXPANDABLE  REPEATER  SYSTEM 


•Standard  and 
Computerized 
Controllers 
•Standard  and 
Computerized 

Auto  Patches 
Dup  lexers 


-  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Prt)  "E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  IN- 
CLUDE A  COMPLETE  RECEIVER.  TRANSMITTER,  COR.  FRONT  PANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED.  1MNCH  RACK  MOUNTABLE  CABINET. 
•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON  THE  ADD  ONS  ARE-HIGHER  POWER.  1 1OJ220  VAC  POWER 
SUPPLY.  IDENTIFIER,  ALTO  PATCH.  OR  COMPUTER  CONTROLLERS.  IN  AUDITION  TO  THESE  ADO  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS.  THE  Hi  Pro  '  E"  1$  AVAILABLE  IN  NOVEMBER 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  19382  Phone  (215)  436-6051 


Telex  499  0741  MELCO      -*7 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


"When  You  Buyt  Say  7$ 


•> 


73  Amateur  Radio  *  September,  1986    53 


James  Garrett  K5BTV 
619  Cimmaron 
Uwisvitte  TX  75067 


The  Texas  Tango  Antenna 

Ticked  off  at  traps,  K5BTV  stumbles 
onto  a  75140m  tuned-stub  dipole. 


Over  ihe  years  I've  tried  many  types  of 
antennas  for  75  and  40  meters.  These 
have  included  verticals,  folded  di poles,  in- 
verted vees,  and  trapped  antennas— plus  a 
few  thai  still  defy  description.  Several  com- 
mon requirements  ha%re  emerged  through  this 
work:  The  antenna  has  to  be  confined  within 
my  property  line  (90  feet  x  120  feet)  and  the 
wires  kept  to  a  minimum  to  keep  the  neigh- 
bors  and  XYL  ai  bay.  But  most  importantly, 
the  antenna  has  to  perform  well. 

The  addition  of  the  WARC  bands  present- 
ed a  new  challenge.  Until  I  could  develop 
a  suitable  yagi  to  cover  the  bands  above 
40  meters,  a  trapped  inverted  vee  seemed 
the  best  way  to  become  active  on  the  new 
bands.  So  a  three-band  trapped  inverted 
vee  was  constructed  to  cover  75 ,  40,  and 
30  meters  using  coaxial-cable  coils  on  PVC 
tubing, 

The  trapped  inverted  vee  was  erected  at 
40  feet  on  my  tower.  On  75  meters,  the  op- 
erating frequency  limit  to  stay  within  a  2:1 
swr  was  approximately  50  kHz;  on  40  and 
30  meters  it  was  about  25  kHz,  The  coil- 
and-capaeitor  trap  impedance  is  responsi- 
ble for  the  bandwidth  of  each  band,  as  de- 
scribed in  an  article  by  John  Grebcnkemper 
((?£7\  May.  1985).  But  having  already  con- 
structed the  antenna,  I  knew  I  would,  have  to 
construct  new  traps  if  I  desired  more  band- 
width. 


i 


IE  AttH  STUB  I 


... 


B 


it*  WAVE  STUB 

30  METERS  (EACH  fill  r  1 


CO**  rEEDLlNF 


Fig.  i.  Quarter-wave  stub  traps  on  a  half- 
wave  dipole.  For  a  75/30-meter  antenna,  the 
distance  from  AtoD  =  234/3.825  =  61  feet. 
The  distance  from  A  to  B  =  B  to  C  -  234/ 
10. 1 15  -  23  feet. 
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While  enjoying  the  patio  and  thinking 
about  the  disadvantages  of  the  coaxial  traps 
(moisture  penetration,  arcing  of  the  capaci- 
tor, added  weight,  etc-),  I  thought  about  an 
old  TVI-prevention  scheme  that  used  a  tuned 
stub  to  trap  out  the  offending  signal.  Then  the 
idea  came  to  light.  Since  a  quarter-wave  sec* 
don  of  feedlinc  that  has  been  shorted  at  one 
end  and  is  open  at  the  other  exhibits  an 
infinite  impedance  at  the  open  end — perfect 
for  a  trap — why  not  use  quarter- wave  stubs 
for  traps?  Some  further  thought  provided  the 
final  solution:  Make  the  75-rneter  leg  of  an 
inverted  vee  part  of  a  quarter-wave  stub  for 
30-meter  operation. 

Fig  1.  shows  the  mechanical  layout.  At 
my  station,  I  use  separate  40-  and  75-meter 
antennas  fed  from  a  single  52-Ohm  coax 
feedline.  The  40-meter  antenna  is  broadside 
to  the  north,  allowing  me  to  keep  schedules 
with  my  dad  (W01MZ)  while  the  75-meter 
inverted  vee  is  used  for  contacts  east  and 
west  of  ray  QTH.  The  object  was  to  end  up 
with  two  antennas  that  could  operate  on  75. 
40.  30.  and  12  meters  using  one  52-Ohm 
feedline. 

Construction  of  the  antenna  was  surpris- 
ingly simple,  as  was  the  adjustment.  First 


the  75-  and  40-meter  inverted*vee  antenna 
elements  were  erected  using  #14  copper 
wire  obtained  from  the  local  hardware  store. 
The  antennas  were  then  resonated  at  the 
frequency  of  interest  on  each  band.  The 
75-metcr  antenna  was  to  carry  the  30-me- 
ter stub,  and  the  40-meter  antenna  the  1 2 -me- 
ter quarter-wave  stub.  Since  the  construction 
of  both  antennas  uses  the  same  principles, 
this  discussion  will  cover  75/30-meter 
elements  < 

From  the  feedpoint  on  the  75- meter  leg, 
measure  out  a  quarter  wave  using  the  Radio 
Amateur  Handbook  equation  L(feet)  =  234/f 
(MHz).  For  30  meters  this  is  L  =  234/ 
10,115,  or  23.1  feet.  Therefore,  from  the 
feedpoint,  measure  out  23.1  feet.  This  is 
the  point  at  which  the  open  end  of  the  30- 
meter  stub  begins.  You  may  want  to  wrap 
a  piece  of  masking  tape  on  the  75-mcter  leg 
to  mark  the  spot  for  future  reference.  From 
this  spot,  lay  out  the  23 ,1-ftxx  wire  beneath 
the  top  wire.  At  the  end  of  the  quarter-wave 
stub,  it  will  be  necessary  to  short  the  wire  to 
the  top  75-meter  section.  I  used  alligator  clips 
so  I  could  tune  the  stub  before  1  soldered  the 
connection.  To  complete  the  stub,  you  must 
use  spacers  for  the  wires.  Radio  Shack  has 
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Fig.  2.  Single-wire  antenna  for  75,  40,  30,  and  12  meters  (untried,  but  it  should  work). 


6-inch  nylon  cable  ties  dial  work  well  for 
spacers.  Simply  loop  them  around  the  two 
wires  and  pull  the  tie  to  the  first  notch,  lock- 
ing it,  This  results  in  approximately  a  3-inch 
spacing.  The  wire  size  and  spacing  result  in 
approximately  a  600-Ohm  quarter-wave 
stub.  Wooden  dowel  spacers  could  also 
be  used. 

An  alternative  to  the  construction  as  dis- 
cussed above  would  be  to  use  300-Ohm  twin- 
lead  or  commercial  open- wire  twinlead.  Sim- 
ply use  one  leg  as  the  top  element  of  the 
75 -meter  antenna,  An  advantage  of  twinlead 
is  that  it  can  be  cui  to  approximately  one- 
quarter  wavelength,  shorted  at  one  end,  and 
resonated  using  a  grid-dip  meter  while  on  the 
ground.  Then  one  side  of  the  wire  can  be 
used  as  the  top- wire  element  for  the  75-mcter 
antenna. 

Once  the  mechanical  details  have  been 
worked  out,  final-tune  the  30-meter  stub— ci- 
ther by  moving  the  alligator  clip  toward  the 
feedpoint  an  inch  or  two  at  a  rime  if  the 
resonant  frequency  is  too  low,  or  by  moving 
the  shorting  alligator  clip  to  the  far  end  if  the 
resonant  frequency  is  too  high,  A  final  check 
of  the  75-meter  band  will  now  be  necessary 
because  of  the  effects  of  the  lower  wire.  Once 
the  antenna  is  resonated,  you  may  want  to 
solder  the  end  of  the  stubs  to  the  top  section  to 
complete  the  job.  You  are  now  ready  for 
some  fun  operating. 
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Operation  of  this  antenna  has  met  the  ex* 
pectations  set  for  it.  Tuning  the  75-meter 
band  from  the  low-frequency  point  to  the 
high-frequency  point  provided  a  vswr  of  2;  I 
or  better  over  4.4^  of  the  band,  which  was 
almost  the  same  when  the  75-meter  inverted 
vee  was  used  alone.  The  30-metcr  operation 
covered  the  entire  30-meter  band  with  less 
than  a  2;  1  vswr.  It  measured  about  2*2%  of 
the  resonant  frequency.  These  percentages 
seem  to  agree  with  the  expectations  derived 
from  the  £>Srarticle, 

This  antenna  offers  some  advantages  over 
coil/capacitor  trapped  antennas.  It  elimi- 
nates the  need  for  high-voltage  capacitors,  It 
also  can  handle  the  full,  legal  power  limit,  is 
easy  to  construct,  and  provides  wide  band- 
widths  on  each  band.  There  are  several  other 
methods  that  should  prove  satisfactory 
whereby  quarter-wave  traps  could  be  con- 
structed. Although  I've  not  tried  it,  a  single, 
full-size  wire  antenna  could  be  made  for  75, 
40,  30,  and  12  meters  using  a  combination 
of  coax  quarter-wave  stubs  and  open-wire 
quarter* wave  stubs  (see  Fig.  2),  I  would 
like  to  hear  from  others  who  may  try  these 
ideas.  73  and  good  operating  over  more  of 
our  bands.! 
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Trap  An  Amazon  Aerial 

Build  your  own  capacitors  and  trap-tune 
your  dipole  for  multiband  operation. 


A  trap-tuned  dipole  can  make  a  very  satis- 
factory multiband  antenna,  but  building 
it  can  be  a  real  headache!  My  first  attempt  to 
build  a  trapped  antenna,  in  1970,  resulted  in 
dismal  failure  (which  explains  my  formerly 
held  Low  opinion  of  them).  I  must  have 
[earned  something  since  then,  for  I  now  have 
several  trap-tuned  dipole  antennas  giving  ex- 
cellent service  in  a  commercial  radio  commu- 
nications net  that  I  help  maintain. 

Perhaps  among  the  readers  of  this  maga- 
zine there  is  someone  eke  who  has  been  frus- 
trated in  an  attempt  to  use  traps  in  an  antenna. 
If  so,  you  may  benefit  from  a  discussion  of 
the  design  procedure  I  followed. 

I  needed  several  antennas  for  use  with  20- 
Watt  transceivers  operating  on  6.954  MHz 
and  5.710  MHz,  These  made  up  portable 
stations  carried  by  research  teams  working  in 
the  Amazon  jungle.  Our  licenses  limited  us  to 
dipole  antennas,  but  for  portability  I  didn't 
want  to  send  two  antennas  with  each  station. 
In  addition,  since  the  antennas  would  be  car- 
ried as  baggage  and  would  be  erected  by 
untrained  personnel,  I  didn't  want  them  to  be 


Photo  A.    Capacitor  assembly  strung   on 
jumper  wires;  ready  to  be  glued  together. 
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either  heavy  or  complicated.  What  resulted 
was  a  relatively  lightweight,  rugged  dipole 
antenna  that  gives  less  than  a  2: 1  vswr  at  both 
frequencies. 

The  Trap-Tuned  Dipole 

A  trap-tuned  dipole  for  two  frequencies  is 
shown  in  Fig,  I  •  The  inner  antenna  is  cut  for 
the  higher  operating  frequency.  Traps  that 
are  parallel-resonant  at  the  higher  operating 
frequency  separate  the  inner  antenna  from 
extensions.  The  high  impedance  shown  by 
the  traps  isolates  the  inner  antenna  from  the 
extensions  when  the  higher  frequency  is  be- 
ing used.  Below  resonance,  the  traps  appear 
to  be  inductors  connecting  the  extensions  so 
that  the  overall  antenna  is  active  at  the  lower 
operating  frequency. 

Inductors  and  capacitors  are  reactive  ele- 
ments. That  is,  they  react  to  alternating  cur- 
rent to  show  a  frequency-dependent  opposi- 
tion to  current  flow.  The  Ohmic  values  of 
inductive  and  capacitive  reactances  are  calcu- 
lated using  Equations  1  and  2,  respectively. 
These  reactances  are,  you  might  say,  of  op- 
posite characteristics ,  though  both  are  mea- 
sured in  Ohms, 


For  a  complete  treatment  of  these  reac- 
tances, phasor  algebra  is  employed.  I  won't 
go  into  that.  Suffice  it  to  say  that  strange 
things  happen  in  circuits  containing  both  in- 
ductive and  capacitive  reactances. 

Equation  1:XL  =  2nfL 

Equation!:  Xc  -  l/(2nfC) 

where  L  is  the  inductance  in  Henrys,  C  is 
the  capacitance  in  Farads,  f  is  the  frequency 
of  operation  in  Hz,  and  XL  and  Xc  are  in 
Ohms. 

As  you  can  see  from  these  equations,  in- 
ductive reactance  increases  and  capacitive  re- 
actance decreases  as  frequency  increases,  A 
circuit  containing  an  inductor  and  a  capacitor 
will  have  both  inductive  reactance  and  capac- 
itive reactance.  At  some  frequency,  those 
reactances  are  equal  and  cancel,  resulting  in 
the  phenomenon  called  "resonance/  When 
the  reactances  are  in  series,  this  cancellation 
results  in  a  low  impedance.  When  the  reac- 
tances are  in  parallel*  the  result  is  a  very  high 
impedance,  which  is  the  characteristic  that 
makes  a  trap-tuned  antenna  possible. 

Equation  3,  giving  the  relationship  be- 
tween L,  C,  and  resonant  frequency,  shows 
that  virtually  any  inductor  can  be  made  to 
resonate  at  any  frequency  by  selecting  the 
proper  capacitor. 

Equation  3:  fr  =  l/(2nVLC) 

where  L  is  inductance  in  Henrys,  C  is  capaci- 
tance in  Farads,  and  fr  is  the  resonant  fre- 
quency in  Hz. 
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Photo  B*  Completed  traps. 


Fig.  L  Trap-tuned  dipole  antenna. 
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Fig.  2,  Plates  for  50-pF  capacitor  assembly. 


F  (MHz) 

6.954 

7.200 

14.300 

21,300 

28.200 


C«pF) 

50 
47 

24 
16 
12 


L(uH) 

10.5 

10.4 
5.16 

3.S 
2,65 


L/C 

210,000 
221 ,277 
215,000 
218,750 
220,833 


Table  1. 

This  indicates  that  traps  can  be  built  using  a 
wide  range  of  values,  but  there  are  some 
practical  considerations.  The  relationship  of 
L  and  C  to  the  resonant  impedance  of  the  trap 
is  shown  in  Equation  4, 

Equation  4:  Zt  =  L/(CR) 

where  L  is  inductance  in  Henrys,  C  is  capaci- 
tance in  Farads,  R  is  the  resistance  of  the 
inductor  in  Ohms,  and  Zt  is  the  resonant  im- 
pedance in  Ohms. 

As  L  is  increased  and  C  is  decreased, 
Zt  increases.  A  high  L/C  ratio  would  seem 
to  be  best  in  order  to  ensure  that  the  trap 
will  show  a  high  impedance  at  resonance. 
However,  the  physical  size  of  a  large-value 
inductor  imposes  some  limitation,  as  docs 
the  difficulty  of  using  extremely  small  values 
of  capacitance.  It  is  necessary  to  strike  a 
compromise. 

At  the  frequency  I  used,  6.954  MHz,  I 
found  that  a  10-uH  inductor  and  a  50-pF 
capacitor  give  good  results.  Their  imped* 
ances  are  about  460  Ohms  and  their  L/C  ratio 
is  around  200,000,  From  Equation  4  we  find 
that  the  parallel-resonant  impedance  of  these 
components  will  be  over  200k,  even  if  the  dc 
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Fig,  4.  Trap  assembly* 
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Fig,  3.  Capacitor  assembly  detail. 

resistance  of  the  inductor  is  as  high  as  1  Ohm, 
It  is  reasonable  to  expect  less  than  1  Ohm  of 
resistance  in  the  coil,  so  these  were  the  com- 
ponent values  I  selected. 

I  calculated  the  capacitances  required  at 
various  frequencies  for  an  impedance  ap- 
proximately equal  to  the  impedance  present- 
ed by  the  50-pF  capacitor  at  6.954  MHz.  I 
then  used  Equation  5  to  calculate  the  induc- 
tances required  to  resonate  the  capacitors  at 
those  frequencies,  and  verified  that  the  L/C 
ratio  was  at  least  200,000+ 

EquationS:  L  =  l/(4n tC) 

where  f  is  the  desired  resonant  frequency  in 
Hz.  C  is  the  capacitance  in  Farads,  and  L  is 
the  inductance  in  Henrys. 

Table  1  gives  the  component  values  used 
and  shows  the  L/C  ratios. 

The  Capacitors 

I  decided  to  deal  first  with  the  capaci- 
tors, since  inductors  arc  relatively  easy 
to  adjust  to  a  desired  value.  I  experimented 
with  both  molded  mica  and  dipped  silver-mi- 
ca capacitors,  (Admittedly,  this  was  possible 
only  because  I  was  working  with  low  power. 
For  higher  power,  special  transmitting  ca- 
pacitors are  needed.)  The  silver-mica  type 
produced  good  results,  but  I  didn't  have 
enough  of  them  to  make  all  the  antennas  I 
needed.  Being  somewhat  reluctant  to  spend 
money  needlessly,  I  decided  to  try  building 
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Fig.  5.  Test  setup. 


Photo  C.  Trap  installed  in  antenna, 

my  own  capacitors.  Why  buy  when  you  can 

build? 

Double-clad,  glass-epoxy  printed-circuil- 
board  stock  seemed  a  good  choice  of  material 
since  I  had  some  on  hand,  but  before  becom- 
ing loo  deeply  committed  to  this  project  I 
wanted  to  determine  the  feasibility  of  using 
this  material  for  these  capacitors.  I  didn't 
want  to  build  a  capacitor  that  would  make  the 
traps  so  large  that  the  antenna  would  not  fit 
the  shipping  container! 

Capacitance  is  relatively  easy  to  relate  to 
size,  but  the  equations  invariably  call  for  the 
dielectric  constant.  Since  this  figure  was  not 
available  to  me.  I  determined  it  by  measuring 
the  capacitance  of  one  square  inch  of  the 
board  material  and  comparing  it  with  the  cal- 
culated capacitance  of  an  air-dielectric  capac- 
itor of  the  same  dimensions.  (I  used  a  capaci- 
tance meter  built  following  plans  in  an 
amateur  magazine,  so  this  isn't  really  an  er- 
otic piece  of  equipment.) 

The  measured  capacitance  was  30  pF/ 
square  inch.  The  capacitance  with  air  dielec- 
tric was  calculated  to  be  about  5.1  pF,  using 
Equation  6. 

Equation  6:  C  =  0.2249  x  (kAVd)  x  (n  -  I) 

where  C  is  capacitance  in  pF,  A  is  the  area  of 
one  plate  in  square  inches,  d  is  the  distance 
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Photo    D.    Feedline  protection    using   the 
P  Y8Z.AOW8VOH  method. 
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Photo  E  Feedline  protection  using  plastic 

pipefitting. 

separating  the  plates  in  inches,  n  is  the  num- 
ber of  plates  in  the  capacitor*  and  k  is  the 
dielectric  constant  of  the  insulating  material 
<30pF/5.lpF  =  5,9). 

Using  Equation  6,  with  k  =  5.9,  I  found 
that  the  required  plate  area  for  a  two-platef 
50-pF  capacitor  is  approximately  L6  square 
inches.  That  was  a  bit  larger  than  I  wanted. 
One  more  pass  through  the  equation  showed 
lhat  a  4-platc,  50-pF  capacitor  required  a 
plate  area  of  only  0-56  square  inches,  which 
seemed  much  more  reasonable  for  my  appli- 
cation. The  calculated  dimensions  and  num- 
ber of  plates  for  the  capacitors  are  shown  in 
Table  2, 

I  built  the  50-pF  capacitors  using  plates 
measuring  5/8*  x  29/32",  prepared  by 
cutting  the  copper  foil  on  three  pieces 
of  board  material  as  shown  in  Fig.  2. 
The  copper  on  one  side  of  two  of  those 
pieces  was  cut  so  as  to  center  the  plate 
area  and  leave  a  finger  extending  to  one 
end  of  the  piece,  while  the  copper  was  re- 
moved from  the  other  side.  A  single  piece 
was  prepared  with  a  plate  on  both  sides, 
each  with  a  finger  extending  3/16*  toward  an 
end,  such  that  they  could  be  assembled  as 
shown  in  Fig.  3 . 

The  copper  foil  of  each  single-sided  piece 
is  on  the  outside  and  the  double-sided  piece  is 
in  the  middle .  The  fingers  on  the  outer  pieces, 
plates  A  and  D.  point  toward  opposite  ends. 
The  fingers  on  plates  B  and  C  are  oriented  the 
same  as  the  fingers  on  plates  D  and  A ,  respec- 
tively- I  used  epoxy  to  glue  all  the  pieces 
together. 

Access  holes  drilled  for  this  purpose  al- 
lowed jumpers  to  be  soldered  to  connect  the 
fingers  on  the  inner  piece  with  the  corre- 
sponding fingers  of  the  outer  plates  to  form  a 
4 -plate  capacitor.  I  then  trimmed  the  capaci- 
tor to  measure  precisely  50  pF  by  cutting  thin 
strips  of  copper  from  the  exposed  plates.  The 
glass-epoxy  board  pieces  are  long  enough  to 
extend  beyond  the  area  used  for  the  capacitor 
so  that  they  can  be  used  to  attach  the  antenna. 
The  same  procedure  was  used  for  the  other 
capacitors,  using  the  dimensions  given  in 
Table  2. 

The  Inductors 

As  shown  in  Fig.  4,  I  giued  each  rectan- 
gular capacitor  into  a  piece  of  5/8*  plastic 
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Fig,  6.  Connecting  the  trap  to  an  antenna. 

pipe,  which  also  served  as  a  form  for 

the  trap's  inductor.  Table  3  lists  the  induc- 
tors required  to  resonate  the  capacitors  previ- 
ously chosen  for  use  at  the  selected  fre- 
quencies. To  calculate  the  approximate  num- 
ber of  turns  of  wire  required  for  each,  I 
divided  the  inductance  per  inch  of  the  pro- 
posed coil  into  the  desired  inductance  and 
multiplied  the  quotient  by  the  turns  per  inch. 
The  inductance  per  inch  may  be  found  from 
Equation  7 . 

Equation  7:  L  =  (nr)2/(9r  +  101) 

where  L  is  inductance  in  uH  t  i  is  the  length  of 
the  coil  in  inches,  r  is  the  mean  radius  of  the 
coil  in  inches,  and  n  is  the  number  of  turns  in 
the  coil , 

For  my  low-power  use,  I  felt  safe  using 
a  close- wound  coil,  so  n  was  based  on 
the  turas-per-inch  specification  from  the 
wire  tables.  From  Equation  7f  I  found  that 
#26  wire  close- wound  (58  turns  per  inch), 
1  inch  long  on  a  13/16*  form  (the  outside 
diameter  of  5/8"  plastic  pipe)  will  have  ap- 
proximately 39  uH  of  inductance.  Divid- 
ing the  desired  inductance,  10.5  uH,  by  30 
uH  and  multiplying  by  58  turns  per  inch  indi- 
cated that  16  turns  would  be  required  (see 
Table  3). 

I  then  checked  my  figures  by  calculating 
the  inductance  of  16  turns  of  #26  wire  close- 
wound  on  a  13/16**  form  and  found  it  was 
only  6.5  uH!  Apparently  the  relationship  is 
not  linear.  By  this  kind  of  repetitive  calcula- 
tion, 1  deiermined  that  22  turns  will  produce 
approximately  10,5  uH. 

With  the  capacitor  assembly  glued  in 
place  inside  the  coil  form,  I  wound  the  cal- 
culated turns  of  wire  plus  about  10%  onto 
the  plastic  pipe  and  soldered  the  ends  to 
the  capacitor.  Using  the  test  setup  shown 
in  Fig.  5,  I  measured  the  resonant  frequen- 
cy of  the  trap.  As  expected,  it  resonated 
at  a  lower  frequency  than  I  wanted,  so  I 
removed  wire  a  bit  at  a  time  until  the  trap 
resonated  at  the  desired  frequency.  The  exact 
number  of  turns  required  varied  slightly  de- 
pending on  the  actual  value  of  the  capacitor, 
so  I  was  careful  always  to  start  with  extra 
turns  in  the  coil.  Generally,  I  have  more 
success  shortening  a  wire  than  I  do  lengthen- 
ing it! 

The  Antenna 

When  the  traps  were  built.  I  sealed  the  ends 
of  the  coil  forms  using  epoxy  putty  and  coated 
the  entire  assembly  with  regular  epoxy  to 
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Fig.  Z  tmerior  view  of  the  plastic  pipe  fining 
showing  antenna  feedpoint  assembly. 

secure  and  protect  the  coil.  Wires  soldered  to 
the  fingers  of  copper  foil  on  the  capacitor 
pieces  are  used  to  connect  the  traps  to  the 

antenna. 

The  antenna  was  built  following  the  pattern 
of  Fig.  1 .  The  inner  antenna  was  cut  for  the 
higher  frequency,  O,  according  to  the  length 
calculated  using  Equation  8, 

Equation  8;  1  =  468/f 

where  1  is  the  antenna  length  in  feet  and  f  is 
the  operating  frequency  in  MHz, 

For  6,954  MHz*  the  inner  antenna  was 
67'  4*  long.  At  that  frequency,  the  traps 
are  intended  to  serve  as  insulators.  Return- 
ing to  Equation  4t  we  can  calculate  the  theo- 
retical impedance  of  these  traps  at  resonance 
to  get  an  idea  of  their  effectiveness  for  this 
purpose. 

The  10-uH  inductor  required  4.25  feet  of 
#26  wire,  which  has  about  a  0.04-Ohm  resis- 
tance per  foot .  so  R  will  be  4. 25  x  0 .04  Ohms, 
or  0.1 7  Ohms. 

Applying  Equation  4,  we  find: 

Zt  =  L/(CR) 

=  10.5x10^/(50x10^x0.17) 
=  L24xl06Ohms 

That  is  1.24  megohms,  which  should  isolate 
the  inner  antenna  adequately  at  the  higher 
frequency.  This  impedance  could  be  in- 
creased by  using  larger  wire  for  the  inductor 
so  as  to  have  a  lower  value  of  resistance  in 
the  coil. 

At  5.710  MHz.  the  traps  exhibit  560 
Ohms  of  capacitive  reactance  and  only  370 
Ohms  of  inductive  reactance,  so  the  anten- 
na current  will  flow  mostly  through  the  in- 
ductor. This  inductance  will  tend  to  elec- 
trically lengthen  the  antenna,  so  its  phys- 
ical length  will  be  somewhat  shorter  than  its 
theoretical  length.  It  probably  would  be  pos- 
sible to  calculate  this,  but  I  just  used  the 
theoretical  length  of  antenna  for  the  lower 
frequency  and  trimmed  the  length  until  the 
vswr  was  acceptably  low.  When  the  total 
antenna  length  was  75'  5",  the  vswr  at  5,710 
MHz  was  approximately  1.8:1  and  at  6.954 
MHz  was  1 .5: 1 .  As  the  theoretical  length  of 
antenna  for  5.710  MHz  is  81'  11, 5\  this 
means  the  traps  reduced  the  low-frequency 
antenna  to  about  92%  of  its  theoretical 
length. 

The  characteristics  of  these  traps  are  pre- 
dictable and  the  results  are  repcatable.  Being 
the  pessimistic  type,  I  built  each  antenna  a  bit 
long  at  First  and  trimmed  it.  However,  as  I 
gained  confidence,  1  began  cutting  them  to 


Plate  Area 

(sq.  in.) 

C(pF) 

2-plate 

4-plate 

Capacitor  Used  (see  text) 

60 

1,6 

0,56 

4  plates,  5/8*  x  29/32* 

47 

1.5 

0.52 

4  plates,  5/8"  x  27/32* 

24 

0.78 

0,27 

4  plates.  1/2"x9/16m 

16 

0.52 

0  18 

2  plates.  5/8"  x  27/32" 

12 

0.39 

0.13 

2  plates,  9/16 wx  23/32" 

^ 1 

L  (UH) 

Coil  on  3/1 6"  Form 

10.5 

22  turns  #26t  close-wound 

10.4 

21-3/4  turns  #26,  close-wound 

5.16 

13-3/4  turns  #26,  close-wound 

3.5 

1 1  turns  #26,  close-wound 

2.65 

9-1/4  turns  #26,  close-wound 

the  same  measurements  as  the  prototype 

without  allowing  extra  for  trimming.  All  of 
these  measured  less  than  a  2:1  vswr  at  both 
operating  frequencies. 

Ensuring  Durability 

Since  these  traps  were  used  as  the  mechani- 
cal support  of  the  antenna,  I  was  concerned 
that  they  might  not  be  strong  enough  to  with- 
stand the  pull  As  a  crude  test,  I  tied  one  about 
10  feet  up  on  an  antenna  tower  and  stood  in  a 
loop  of  wire  attached  to  it.  It  supported  my 
weight  (190  lbs.),  so  I  concluded  that  the 
antenna  wire  would  break  before  the  traps 
would. 

One  weak  point  in  this  antenna  is  the  con- 
nection of  the  traps  to  the  antenna  wires. 
Since  the  antenna  sways  in  the  wind  and  is 
taken  down  periodically,  the  trap  connections 
are  subject  to  flexing.  I  have  had  good  suc- 
cess in  reducing  the  effects  of  that  flexing  by 
making  the  connections  using  a  strain- relief 


loop,  as  shown  in  Fig.  6.  In  the  event  that  a 
connecting  wire  does  break,  another  wire  can 
easily  be  soldered  to  the  finger  of  the  capaci- 
tor plate  without  disturbing  the  epoxy  plug  in 
the  end  of  the  coil  form. 

Another  weak  point  on  any  wire  dipole 
antenna  is  the  fact  that  the  feedline  is  open  at 
the  top.  If  water  enters  the  feedline,  it  will 
cause  the  line  to  deteriorate,  and  may  even 
run  out  at  the  bottom  end  making  a  puddle 
where  you  least  expect  it! 

Photo  D  shows  one  solution  to  this  prob- 
lem— as  described  in  73  almost  10  years  ago 
by  PY8ZAC/W8VOH,  The  loop  jnthe coax- 
ial cable  keeps  the  open  end  pointing  down 
so  rain  will  drain  away  from  it.  Sealing  the 
open  end  with  epoxy  or  a  noncorrosive  sili- 
cone rubber  will  provide  additional  protec- 
tion. (Note  that  the  silicone  rubber  prepara- 
tions that  smell  like  vinegar  will  cause 
corrosion.) 

Photo  E  shows  a  more  elegant  way  to 


Table  J, 

weatherproof  the  center  feedpoint.  A  plastic 
pipe  T  connector  encloses  the  antenna  feed- 
point  assembly  (Fig.  7>.  The  holes  in  the 
three  pipe  plugs,  through  which  the  wires  and 
feedline  pass,  are  sealed  by  means  of  epoxy 
or  noncorrosive  silicone  rubber. 

Conclusion 

I  have  found  the  performance  of  these  an- 
tennas to  equal  that  of  regular  dipoles  while 
occupying  less  space  and  weighing  less,  In 
addition,  they  cost  less.  The  epoxy  seal  has 
held  up  well  even  with  the  rains  we  experi- 
ence in  the  tropics.  The  only  antenna  I  have 
had  to  repair,  of  the  ten  I  have  in  use,  is  the 
one  that  broke  when  a  strong  wind  caused  the 
supporting  tree  to  sway  more  than  we  expect- 
ed. The  antenna  wire  broke,  rather  than  the 
trap,  so  this  confirmed  the  results  of  my  crude 
weight-bearing  test. 

If  s  a  pity  I  "grow  too  late  smart"!  These 
antennas  could  have  saved  me  lots  of  work 
over  these  past  years!  ■ 
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Resonant  Wire  Antennas 


You  may  not  believe  it,  but  you  can  build 
a  working  antenna  without  the  crutch  of  coax! 


More  often  than  not,  homemade  anten- 
nas perform  better  than  store-bought 
ones.  This  is  because  most  commercially- 
manufactured  systems  are  designed  primar- 
ily so  that  they  can  be  fed  with  coaxial 
cable.  Performance  is  only  a  secondary  con- 
sideration. 

Coaxial  cable  is  neat  stuff  and  is  convenient 
to  use.  But,  it's  expensive,  and,  although  a 
few  amateurs  think  that  all  antennas  are  fed 
with  coaxial  cable,  it's  the  worst  kind  of  feed- 
line  to  use  if  the  antenna  is  to  work  effectively 
on  several  amateur  bands. 

How  would  you  like  to  have  an  antenna  that 
works  well  on  several  bands  and  one  that  has 
no  feedline  loss?  Impossible,  you  say?  Not  at 
all.  You  can  build  an  antenna  that  has  no 


Fig.  L  Rf  voltage  and  current  distribution  on 
a  Italf-wave  resonant  antenna. 
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Fig.  2.  Feeding  rf  voltage  to  the  end  of  a 
resonant  antenna  (parallel-tuned  coil  to  give 
rf  voltage). 
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feedline,  and  therefore  no  feedline  losses. 
Simply  use  the  following  principles  in  your 
design: 

1 .  A  half-wave  resonant  antenna  (dipole) 
has  high  rf  voltage  at  its  ends  and  high  rf 
current  at  its  center  (see  Fig,  1), 

2.  The  length  in  feet  of  a  half-wave  reso- 
nant antenna  is  468  divided  by  the  frequency 
in  megahertz  (L  =  468/f)+ 

3,  An  antenna  that  is  a  half  wavelength  long 
for  a  low  band  (such  as  3,5  MHz)  is  also 
resonant  at  harmonics  of  the  lower  bands  and 
has  high  rf  voltage  at  its  ends,  Harmonics  of 
3.5  MHz  are  7,  14,  21,  and  28  MHz  (see 
"Harmonics"  sidebar). 

4,  In  tuning  a  coil  and  capacitor  to  res- 
onance at  a  given  frequency,  parallel  tun- 
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Fig.  3.  Sonte  endfed-antenna  configurations. 


ing  is  used  to  provide  rf  voltage ,  which  is 
needed  to  feed  the  end  of  a  resonant-length 
antenna. 

5.  Link  coupling  can  be  used  to  take  rf  from 
the  transmitter  into  a  parallel-tuned  inductor  ? 
one  end  of  which  is  connected  to  the  end  of  a 
resonant-length  antenna.  The  other  end  of  the 
parallel-tuned  coil  is  connected  to  the 
grounding  system  (see  Fig.  2),  The  rf  energy , 
in  the  form  of  voltage,  goes  into  the  antenna 
wire  and  is  radiated. 

As  with  other  types  of  antennas ,  the  parts 
of  the  antenna  that  have  the  greatest  amounts 
of  rf  current  in  them  should  be  as  high  and  in 
the  clear  as  is  possible.  Supporting  a  wire 
vertically  would  put  the  rf  current  part  of  the 
antenna  as  high  as  possible  (see  Fig.  3) .  Half- 
wavelength  vertical  antennas  work  well  and 
are  practical  on  the  higher  bands.  They 
provide  the  low-angle  radiation  needed  for 
working  DX. 

Antennas  do  not  have  to  be  supported  in  a 
straight  line.  Inverted  vee,  inverted  L,  or 
other  configurations  can  be  used,  W8BVU 
once  had  an  antenna  the  top  of  which  was 
taped  to  a  bamboo  fishing  pole.  The  wire  had 
several  curves  going  from  the  antenna  tuner 
up  to  the  bamboo  pole,  W8BVU  called  it  the 
Chinese  Snake  Antenna. 

For  protection  against  lightning  damage,  a 
means  of  grounding  the  antenna  when  it  is  not 
in  use  should  be  prov  ided  outside  of  the  build- 
ing (see  Fig.  4).  Note  the  SPDT  switch  and 
the  separate  earth  ground  used  for  this  light- 
ning protection. 

Two  circuits  for  an  antenna  tuner  to 
provide  rf  voltage  to  feed  an  endfed  resonant- 
length  wire  are  shown  in  Fig.  5 .  The  variable 
capacitor  in  series  with  the  primary  coil  (Li) 
is  helpful  in  reducing  the  swr  between  the 
transmitter  and  the  antenna  tuner.  Plug-in 
coils  can  be  wound  on  plug-in  coil  forms  or 
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on  the  bases  of  burned-out  tubes,  sometimes 
made  longer  with  cardboard  tubing.  It's  not 
necessary  to  have  a  coil  for  each  band.  One 
coil  would  cover  1.8-4  MHz,  another  7- 
10.15  MHz,  a  third  14-21.5  MHz,  and  the 
fourth  21-30  MHz.  For  best  results,  the 
parallel-tuned  coil  and  capacitor  combina- 
tion should  have  a  relatively  large  induc- 
tance tuned  to  resonance  by  a  relatively  small 
capacitance.  {See  the  sidebar  on  coils  and 
capacitors,) 

Those  of  us  who  have  an  antenna  tuner  with 
a  single-wire  terminal  can  easily  try  out  an 
antenna  that  does  not  have  a  feedline.  We  can 
string  up  a  random,  but  reasonable,  length  of 
wire  as  high  as  possible,  bring  one  end  into 
the  shack,  connect  it  to  the  single- wire  termi- 
nal of  the  antenna  tuner,  load  it  up,  and  go  on 
the  air. 

A  good  grounding  system  (sometimes 
called  a  "counterpoise **)  connected  to  the 
ground  post  of  the  antenna  tuner  is  a  must 
when  you're  using  any  endfed  antenna.  Such 
a  grounding  system  can  be  made  by  connect- 
ing quarter-wavelength  wires  to  the  antenna 
tuner's  ground  post  (one  wire  for  each  band 
on  which  the  antenna  is  to  be  used).  Table  1 
gives  quarter  wavelengths  of  commonly 
used  bands.  The  far  ends  of  these  wires 
should  be  taped  with  electrician's  tape  be- 
cause they  might  be  hot  with  rf  when  the  rig  is 
transmitting. 

These  wires  can  be  located  inside  the 
house,  running  along  the  baseboards  of 
rooms  (for  example),  or  they  can  be  run  out- 
side of  the  house  near  the  ground.  These 
radials  help  prevent  rf-in-the-shack  problems 
and  equipment  hot  with  rf.  (William  I.  Orr 
W6SAI  and  Stuart  D.  Cowan  W2LX,  in  their 
book.  Simple  Low-cost  Wire  Antennas ,  have 
an  excellent  chapter  on  endfed  antennas; 
Chapter  8,  "The  End-Fed,  Multi-Band  An- 
tenna." This  chapter  emphasizes  the  impor- 
tance of  ground  radials  and  describes  a  simple 


1.8  MHz 

120  to  130  feet 

3.5  MHz 

63  to  66  feet 

7  MHz 

32-1  /2  to  33  feet      ' 

10  MHz 

21  to  22-1/2  feet 

T4MHz 

16  to  17  feet 

21  MHz 

11  to  12  feet 

28  MHz 

6  to  8*1/2  feet 

Table  1.  Quarter  wavelengths  for  each  hand, 


L-net  antenna  tuner  for  use  with  endfed  an- 
tennas. This  book  is  one  of  the  best  in  my 
antenna  library.) 

An  important  characteristic  of  endfed  an- 
tennas is  that  they  can  be  used  on  several 
bands.  Such  antennas  should  be  at  least  a 
quarter  wavelength  long  for  the  lowest  band 
on  which  they  will  be  used*  For  example,  an 
antenna  for  the  3.5-4-MHz  band  and  higher 
bands  should  run  at  least  65  feet,  and  90  to 
100  feet  would  be  even  better. 

A  good  length  for  bands  14  MHz  and 
higher  would  be  45  to  50  feet.  Such  an  anten- 
na would  work  also  on  the  7-  and  10. 1 -MHz 
bands*  For  gain  in  the  direction  of  the  wire  on 
the  14-MHz  and  higher  bands,  the  endfed 
antenna  should  be  several  hundred  feet 
long— the  longer  the  better. 

Loading  the  Endfed 

The  output  of  the  transmitter  (transceiver) 
goes  through  the  swr  meter  into  the  anten- 


Fig.  5.  Circuits  of  simple  tuners  suitable  for 
feeding  rf  voltage  to  one  end  of  a  resonant- 
length  antenna  wire.  The  tuner  in  a)  utilizes 
plug-in  coils ;  while  the  circuit  shown  in  b) 
uses  a  more  convenient  tapped  coiL  (These 
tuners  will  not  work  with  a  random-length 
antenna  wire.) 

na  tuner's  input.  The  endfed  antenna  is  con- 
nected to  the  single- wire  terminal  of  the 
antenna  tuner  (see  Fig.  4),  Using  low  rf 
power  from  the  transmitter,  carefully  ad- 
just the  inductance  and  variable  capacitance 
of  the  antenna  tuner  for  the  greatest  amount  of 
forward  power  with  the  least  amount  of  re- 
flected power.  (Follow  the  directions  that 
came  with  the  tuner.)  It  will  be  possible  to 
find  settings  on  the  tuner  that  will  result  in 
much  forward  power  with  little  or  no  reflect- 
ed power. 

After  you've  made  these  adjustments  using 
low  power,  the  rf  power  output  of  the  trans- 


END- OF  WIRE 


33  M 


NYLON   STRING 


POLE 


PICNIC  TABLE 
WITH  Hit  AMD 
ANTENNA  TUNER 


PICNIC  TABLE     POLE 
WITH  RIG  AND 
ANTENNA  TUNER 


STAKE 


Fig.  6.  Twenty-meter  vertical  resonant-wire  antennas. 


HARMONICS 

Harmonic  frequencies  of  an  antenna  of  a  given  length  are  not  exact  multiples  of 
the  fundamental  freq uency.  They  are  higher  than  the  fundamental  frequency  multiplied  by 
the  number  of  the  harmonic.  For  example,  the  second  harmonic  of  an  antenna  length  that 
Is  a  half  wavelength  long  at  a  frequency  of  3510  kHz  is  greater  than  7020  kHz.  This  is 
because  there  is  tess  "end  effect"  on  the  harmonic  frequencies.  (See  the  14th  edition  of 
the  ARRL  Antenna  Book,  p.  2*7,  "Length  of  a  Harmonic  Wire/')  Therefore,  it  is  a  good 
idea  to  make  a  resonant  endfed  antenna  the  correct  length  for  a  frequency  near  the  low 
end  of  the  lowest  band  on  which  the  antenna  is  to  be  used.  This  is  so  that  its  harmonic 
frequencies  will  not  be  too  high.  The  antenna  tuner  provides  some  adjustments  for  the 
higher  frequencies  of  the  lowest  band  to  be  used,  and  on  the  harmonic  bands  of  the 
antenna. 
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1986 
CALLBOOKS 


The  "Flying  Horse" 
has  a  great  new  look! 

it's  the  biggest  change  in  Callbook  history! 
Now  there  are  3  new  Call  books  for  1986. 

Trie  North  American  Call  book  tfsts  the 
amateurs  in  all  countries  in  North  America 
plus  those  in  Hawaii  and  the  U.S.  possessions. 

The  international  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  In  all  countries  outside  North 
America.  Coverage  Includes  Europe,  Asia, 
Africa,  South  America,  and  the  Pacific  area 
{exclusive  of  Hawaii  and  the  U.S.  posses* 
sions). 

The  Callbook  Supplement  Is  a  whole  new 
Idea  In  Callbook  updates.  Published  June  1, 
1986,  this  Supplement  will  Include  all  the 
activity  for  both  the  North  American  and 
International  Cailbooks  for  the  preceding 
6  months. 

Publication  date  for  the  1986  Cailbooks  is 
December  1,  19B5.  See  your  dealer  or  order 
now  directly  from  the  publisher* 


D  North  American  Callbook 
IncL  shipping  within  USA  $25,00 

Incl.  shipping  to  foreign  countries       27.60 

a  international  Callbook 
incL  shipping  within  USA  $24.00 

incl,  shipping  to  foreign  countries        26.60 

a  Callbook  Supplement,  published  June  1st 
incl. shipping  within  USA  $13.00 

incl.  shipping  to  foreign  countries       14.00 

SPECIAL  OFFER 

Q  Both  N.A.  &  International  Cailbooks 
IncL  shipping  within  USA  $45.00 

IncL  shipping  to  foreign  countries        53 ,50 

************ 

Illinois  residents  please  add  6Vk%  sales  tax. 
All  payments  must  be  In  US*  funds. 


llboolc 


mi 


RADIO  AMATEUR 

ca 

Dept.     6 

925  Sherwood  Dr.f  Box  247 

Uke  Bluff,  I L  60044,  USA 

Tel:  (312)  234-6600 


mitter  should  be  increased  io  the  desired  level 
and  the  dial  settings  of  the  variable  capacitors 
touched  up  a  bit  to  get  rid  of  any  reflected 
power  that  may  be  present.  With  rigs  thai 
have  tube  output  stages,  the  "plate-tune* 
control  should  be  checked  and  the  plate  cur- 
rent "dipped**  io  the  lowest  amount.  The  rig 
will  then  be  ready  to  go  on  the  air  and  make 
contacts. 

On  the  Road 

Endfed  antennas  are  especially  good  for 
portable  use.  Amateurs  who  like  to  take  their 
radio  equipment  with  them  on  camping  trips 
can  use  endfed  antennas  to  good  advantage. 
For  example,  at  a  weekend  camp-out  in  a 
northern  Michigan  trailer  camp,  W8BVU  put 
his  receiver,  transmitter,  and  antenna  tuner 
on  a  picnic  table.  Using  an  endfed  33-foot 
anienna  wire  supported  vertically  by  some 
light  lumber  and  a  long  fishing  pole,  he  had 
his  usual  Saturday-morning  schedule  with 
W7WV  in  Scottsdale,  Arizona,  In  June, 
1985,  I  set  up  a  QRP  station  in  a  cabin  in 
Colorado.  With  a  67-foot  endfed  antenna  and 
6  Watts  of  rf,  I  joined  my  regular  Tuesday- 
evening  net  and  worked  stations  in  St.  Louis, 
Missouri;  Dickinson,  Texas;  and  Silver  City, 
New  Mexico. 

Its  fun  to  take  a  small  battery -ope  rated 


transceiver  on  picnics;  an  endfed  antenna  is 
ideal  for  this  activity.  It's  not  difficult  to  hold 
up  a  20- meter  vertical  antenna  (33  feet)  if  a 
telescoping  20-foot  Fiberglass  fishing  pole  is 
available.  The  pole  can  be  mounted  on  top  of 
other  lightweight  bits  of  lumber,  and  excess 
length  can  be  accommodated  by  mounting  the 
pole  some  distance  from  the  table  and  run- 
ning the  wire  horizontally  for  the  necessary 
distance,  Excess  wire  also  can  be  attached  to 
a  piece  of  nylon  string  and  run  out  and  down 
from  the  top  of  the  pole— fasten  the  string  to  a 
slake  driven  into  the  ground  (see  Fig.  6). 

For  the  lower  bands,  the  light  wood  and 
fishing  pole  combination  could  be  used  to 
hold  up  the  center  of  a  longer  endfed  wire  in 
the  form  of  an  inverted  vee. 

It  would  be  fun  to  use  as  an  endfed  antenna 
a  piece  of  fine  wire  suspended  vertically  from 
the  string  of  a  high-flying  kite.  Marconi 
communicated  across  the  Atlantic  Ocean 
with  a  kite-supported  antenna.  Perhaps  you 
could,  too! 

If  you  have  never  done  so,  you  owe  it  to 
yourself  to  try  an  antenna  that  has  no  feedline 
losses.  Gel  the  high  rf  part  (or  parts)  of  the 
antenna  way  up  in  the  air  and  enjoy  the  good 
QSOs  that  it  will  provide  on  two  or  more 
bands.  It  might  be  the  best  antenna  that  you 
ever  had.  ■ 


ENDFED  ANTENNA  TUNER  COIL  AND  VARIABLE  CAPACITOR  INFORMATION 

(Resonant-Length  Wires  Only) 

Ct  is  a  two-  or  three-gang  broadcast  band  variable  capacitor  with  all  of  its  stator  sections 
connected  in  parallel. 

C2  is  a  variable  capacitor  with  wide  enough  spacing  between  its  plates  to  withstand  the  rf 
voltage  that  will  be  applied  to  it  without  arcing.  Its  value  should  be  at  least  1 00  pF.  A  vernier 
dial  on  this  capacitor  helps  in  making  fine  adjustments. 

Plug-in  coil  data: 

Frequency  Range  Lf  Turns  L2  Turns 

1.810  4  MHz  5  35 

7to10+15MHz  3  10 

14  to  21 .5  MHz  2  5 

21  to  30  MHz  2  4 


Diameter  of  Coll  Form 

1-1/2  inches 
1-1/2  inches 
1-1/2  inches 
1  to  1-1/4  inches 


The  1 ,8-to-4-MHz  coil  is  wound  with  #22  wire,  either  DSC  or  enameled.  Heavier  insulat- 
ed wire  such  as  #13.  #16t  or  even  larger  can  be  used  on  the  other  coils.  LT  is  made  of  014 
insulated  house-wiring  wire  and  is  close*wound  over  the  ground  end  of  U.  If  plug-in  coil 
forms  are  not  available,  the  bases  of  burned-out  tubes  can  be  used  and  made  longer  by 
means  of  cardboard  or  plastic  tubing.  The  inductance  of  L2  can  be  made  smaller  by 
spreading  apart  the  turns  of  the  coil  Squeezing  the  turns  together  increases  the  induc- 
tance of  the  coil. 

U  connected  in  parallel  with  C?  must  tune  to  resonance  at  Ihe  frequency  being  used. 
This  can  be  checked  with  a  grid-dip  meter.  If  none  is  available,  one  side  of  a  neon  bulb  can 
be  connected  to  the  antenna  post  of  the  tuner.  When  rf  from  the  transmitter  is  going  into 
the  tuner,  the  neon  tube  will  glow  when  resonance  at  the  frequency  being  used  is  attained 
by  adjusting  Q>.  (Before  the  days  of  swr  meters,  "neon-tube  tuning"  was  used  to  indicate  rf 
voltage  for  endfeeding  resonant-length  antennas.)  The  diameter  of  the  coil  form  can  be 
different  from  those  shown.  If  the  diameter  is  greater,  fewer  turns  on  Uare  needed,  if  the 
diameter  is  less,  perhaps  a  turn  or  so  more  may  be  needed.  The  main  consideration  is 
that  C£  and  L2  must  be  of  such  values  that  they  will  tune  to  resonance  at  the  frequency 
being  used. 

For  the  tapped  coil,  the  coil  form  can  be  a  piece  of  wooden  dowel  1  to  1-1/2  inches  in 
diameter  that  has  been  boiled  in  paraffin.  Plastic,  ceramic,  or  cardboard  coil  forms  can 
also  be  used.  The  secondary  (L?)  should  have  35  turns  tapped  at  3,  5.  7,  9.  1 1 . 1 3.  1 8,  25. 
30,  and  35  turns. » there  are  more  positions  on  the  switch,  there  could  be  more  taps  on  the 
coil  The  primary  (L,)  should  be  close-wound  over  the  ground  end  of  L2.  Insulated  wire  #22 
or  larger  should  be  used  in  winding  L^.  Number  14  insulated  house-wiring  wire  can  be 
used  for  Li . 
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%£•  Do  you  check  the  actual 
operating  frequency  of  your 
rigs  from  time  to  time  using  a 
good  frequency  counter? 


A 


A  500  MHz  pocket  fre- 
quency counter,  with  4  digits 
(switchable  to  6)  only  $49.95. 

500  MHz  handheld  frequency 
counter,  7  big  digits  $79.95. 

Do  your  rigs  copy  the 
really  weak  signals???? 


A 


PA-19  Preamp,  0.5  to 
200  MHz,  19  db  (10x)  gain 
$9.95. 

DIGITREX  ELECTRONICS 

division  of  NCI 

10073  North  Mary  ami  ^ioe 

North ville.  MI  48167 

Personal  checks  or  money  orders  are  accepted. 
Or  call  1  n  a  COD     Phone  3 1 3-348-73 1 3  NOW 


ALPHA  AMPLIFIERS 

'if  you  want  the  finest' T 


Model 

77DX 

78 

374A 

76A 

76PA 

76CA 


List 

$5450 
$3495 
$2595 
$1985 
$2395 
$2695 


Sale 

CALL 

FOR 

LATEST 

PRICE 


Phone  Don  Payne,  K4TD, 
for  Brochure 

Personal  Phone— (615)  384-2224 
P.O.  Box  100 
Springfield,  Term,  37172       ^io? 


PAYNE  RADIO 


THE  RF  CONNECTION 

'SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No, 

PL-259WSA 

B3-1SP-1O50 

33-822 

PL-259/ST 

UQ-I75 

UG-176 

UG-21D/U 
UG-21BftJ 
99l3tf*IN 

UG-21D/9913 
U&21B/9913 

UG-146W 

UG-saw 


Description  Price 

U  HF  Ma  le  Phenolic,  USA  made  $  ,50 

UHF  Male  Ph&nolsc,  Arnphenol  .75 

UHF  Male  Teffon,  Arnphenol  1  45 

UHF  Male  SEver  Teflon,  USA  1.30 

Reducer  for  RG-53  .20 

Reducer  for  RG  59  &  MINI  A  -20 

N  Male  R&£,  2 13, 2 14.  Arnphenol  2.95 

NMaleflG-S,  213,214.  Kings  3.75 
N  Mate  Pin  for  99 1 3r  9GS6. 82 14 

ffc  U(^2 1 D/U  &  UG-2 1B/U  N'S  1 .  50 

N  Male  for  RG-8  with  99 1 3  Fin  3.95 

N  Male  for  RGB  with  99 1 3  Pin  4.75 

N  Male  to  Sf>239r  Teflon  USA  5.00 

N  FemaJe  to  PL-259,  Teflon  USA  5  .00 


WE  BUV  AND  SELL  ALL  TYPES  OF  CONNECTORS: 

RF- CIRCULAR -DATA 


**11& 


THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD.  OR  CXXD. 

UPS  C,0,D.  ADD  $2,00  PER  ORDER 


THE  FORMULA  FOR  TWO  METER  DX-" 
MTT144/28R  +  MML144/200S  =  VUCC! 

BH  MICROWAVE  MODULES  LTD. 


W4  mh-  mi  a-hmom:  i  nm&mmm 


Working  the  two  meter  band 
on  all  modes  is  a  snap  with 
Microwave  Modules.  Our  com- 
plete line  of  transverters, 
receiving  converters  and 
solid-state  power  amplifiers 
make  it  possible!  Now,  you 
can  work  SSB,  CW,  FM  or  AM 


FLUXLESS  ALUMINUM    BRAZING   WITH  A 
PROPANE  TORCH  or  0XYACETYLENE! 


LU 


<UJ 


BRAZE  ALUMINUM  AS  THIN  AS 
AN  ALUMINUM  BEVERAGE  CAN! 

FABRICATE-REPAIR-MAINTAiN-ALUMI- 
NUM  S  2iNC  ALLOYS—  RADIO  &  TV 
ANTENNAE  —  BOATS  —  BOAT  PRO- 
PELLERS —AUTO  RADIATORS  —  DIES— 
ENGINE  BLOCKS  —  CRANK  CASES  — 
GRILLS  —AIR  CONDITIONING  SYSTEMS- 
FREEZERS— REFRIGERATORS— FARM  & 
DAIRY  EQUIPMENT—  IRRIGATION  PIPES 
STORM  WINDOWS  &  DOORS—  UTENSJLS 

C\ J      HARDWARE    —    MODELS    —    MAY    BE 

^^  NICKEL  OR  CHROME  PLATED  AFTER. 

BONDS  COPPER  TUBING  TO  ALUMINUM 
AND  CAN  BE  USED  TO  MAKE  REPEATER 
CAVITIES.  -  ONLY  YOUR  IMAGINATION 
LIMITS  YOU  TO 

TO  ORDER  24  18" 

for  $20  &  $3  shipping  a^vd  handling  (in  U.S.)  to:  MIRACLE  WO 

Post  Office  Bo*  791,  Glasgow,  KY  42141.  VISA  &  MASTERCARD 

ACCEPTED  (Give  no.  and  exp.  date) 

UPSOftOERS  CANNOT  B£  DELIVERED  TO  POST  OFFICE  BOXES .  PLEASE  GIVE 
ADOHES3  WHEN  OflDEAhNQ,  THOUSANDS  OF  SAT^FfEd  CUSTOMERS. 

IF  THE  ROD  FAILS  TO  FLOW  ON  ALUMINUM. 
YOUR  MONEY  BACK  GUARANTEED, 

Wad*  In  th*  USA 


£u- 


ITS  USES! 

35  Send  check  or  money  ord^r 


121 


BEST  PRICE  ON 


Toll-free  outside  Ohio: 

800  431-3939 

Inside  Ohio: 

614  866- 


Universal  is  a  Kenwood  authorized  dealer 
in  business  over  35  years  1 

UNIVERSAL  AMATEUR  RADIO  INC 

1280  AIDA  DRIVE,  COLUMBUS.  OH30 
(Reynoldsburg)  43068 


^104 


with  your  HF  multimode 
transceiver.  Discover  the  thrill 
of  Aurora,  Tropo  scatter, 
Sporadic-E,  Meteor  Scatter 
and  even  moonbounce! 


THE  "PX"  SHACK 

52  Sfonewytk  Drive 

Salle  Mead,  New  Jersey  08502 

(201J  874-5013 


^29 


Crystal  Filters, 
8&  10  Pole  for 
Kenwood,  I  COM, 
and  YAESU 


NEW  TS-440S  SSB  2.1  kHz  matched  filter  set:  consists 
of  one  each  455kHz  and  one  S.fiMHz  8  pole  crystal 
filters    $150.00 

TS^440S/430  2  Crystal  Fiiter  Package  consists  of  2. 1  or 
lrS  kHz  SSB,  400  Hz  or  250  Hz  CW  filters  ■  $1 10.00; 
Individual  crystal  filters  -  $60.00  each. 
TS-940/930  CW  400  Hz  8-Pole  match  set,  mounted  on 
printed  circuit  boards  ■  $15000. 
TS-940/930  SSB  -  2.1  kHz  8-pole  matched  set  - 
$150.00 

930/940  SSB  -  Electronic  Switch  Kit  -  Transmit  through 
original  filters  -  $30,00 
TS-430  -  SSB  2, 1  kHz  Cascade  Kit  ■  $75.00 
NEW  FOR  ICOM  RADIOS 

E*ACT  replacement  for  FL-44A -  - $99.00 

EXACT  replacement  for  FL-52A $85.00 

For  ICOM  271/471 

B&  10  pole  SS  bang  fitters   ..      $85.00/110.00 

CW  400  Hi  ....;. - ■ , $85.00 

FL30P  FL32  &  FL45  wire-in  replacements  , , ,  - , »&0 

Check  RS#  for  NEW  fitter  sefection  guide  covering  many 
other  radios. 

INTERNATIONAL  RADIO  INC. 

747  SW  Smith  Macedo  Blvd.  fort  St.  Lucie  FL  33452 

{305)879-6868  ,,-■,,'? 


received  my  moneys  worth  with  just  one 


issue... 


—J.  Trenbtck 


".  always  stop  to  read  CTMh  even  though 
mo sf  other  magazines  I  receive  land  write  for) 
only  get  cursory  examination,.." 

—  Fred  Biechman,  K6UGT 


USA 


S15  OGfor  T  year 

$25.00 
S35  00(land|    SSS.OOjair) 


Mexico.  Canada  S25.I 

Foreign  S3S.00(land)  ■  S55,00fa 

(U.S.  lunds  oniyj 

Permanent  (U,S.  Subscription)  $100.( 

Sample  Copy  $3,! 

CHET  LAMBERT,  W4WDR       t 

1704  Sam  Drive  •  Birmingham.  A|_  35235 
(205)  854-0271 


'  When  You  Buy,  Say  73 


*r 


73  Amateur  Radio  •  September,  1986    63 


Bob  Eldridge  VE7BS 
Eriekson  Road 
Pembenon  BC 
Canada  V0N2LQ 


The  Lazy  U  Dipole 


VE7BS's  Lazy  Z  takes  on  a  new  bent 


Several  years  ago  I  described  a  sort  of 
"Lazy  Z"  antenna  in  use  on  160  meters. 
Pat  Hawker  G3  VA  commented  on  it  in  Radio 
Communications  t  a  reader  tried  it  on  40  me- 
ters and  reported  promising  results,  and  Bill 
Orr  mentioned  it  in  his  column  in  Ham  Ra- 
dio .  Somewhere  along  the  line  it  had  become 
the * £  VE7BS  Antenna,' '  but  by  this  time  I  had 
come  to  the  conclusion  that  the  "Lazy  U" 
(described  below)  worked  rather  better. 

The  VE7BS  was  basically  a  half-wave 
dipole  bent  in  the  right  places  (see  Fig.  1). 
The  arrows  show  the  direction  of  current 
flow  at  a  given  moment,  and  you  can  see  that 
the  two  end  sections  are  in  phase  with  each 
other.  Most  of  the  radiation  is  from  the  center 
section  where  the  current  is  higher,  so  the 
contribution  of  the  end  sections  is  not  that 
great,  and  they  are  too  close  to  each  other  to 
give  any  broadside  gain.  But  this  configura- 
tion does  make  it  possible  to  have  the  main 
radiating  portion  at  a  relatively  steep  angle 
while  preserving  the  useful  bandwidth  of  a 
full-length  dipole, 

A  straight  sloping  half-wave  dipole  240 
feet  long  suspended  from  a  100-foot-high 
support  thinks  of  itself  as  a  horizontal  dipole 
50  feet  high  and  Fires  mostly  straight  up  on 
160.  A  bit  of  geometry  or  a  scale  drawing 
shows  why — even  if  the  wire  were  tight  and 
straight,  it  would  be  only  24  degrees  from  the 
horizontal. 


Fig,  *- 


l\  / 

\       ^ 

.331 

<\ 

\/ 

\j 

r      \j  k<\ 

^*m 

^*^ 

24*  y* 

STAGE 

■ — ■ 

< 

STAGE 

2 

All  this  came  to  mind  when  W4KM 
brought  to  my  attention  an  interesting  item 
that  appeared  in  Radio  (published  in  the 
USSR),  describing  the  **  snake  antenna*'  used 
by  UY5AP  for  communication  via  satellites 
on  144  MHz  (see  Fig.  2),  UY5AP's  antenna 
is  made  with  rigid  coaxial  cable,  using  the 
sheath  as  a  fat  conductor  (3/8"  or  1  12 "  copper 
pipe  would  be  an  ideal  material  to  use  for  this 
kind  of  construction),  It  is  described  as  a 
'seven-stage  synphase"  antenna,  with  a  fig- 
ure-8  pattern  in  the  horizontal  plane  and  a 
narrow  lobe  toward  the  horizon  in  the  vertical 
plane.  Bear  in  mind  that  this  is  on  144  MHz, 
so  presumably  the  antenna  is  mounted  several 
wavelengths  above  ground. 

The  dimensions  given  in  Radio  show  that 
each  stage  is  a  half  wave  long,  slightly  short- 
ened to  allow  for  the  diameter/length  ratio, 
and  the  distance  between  each  stage  is  a  5/16 
wave. 

In  effect,  then,  we  have  seven  close-spaced 
elements  in  phase  as  far  as  vertical  polariza- 
tion is  concerned,  but  each  stage  is  in  an- 
tiphase to  its  neighbor  as  far  as  horizontal 
polarization  is  concerned.  I  came  to  this  con- 
clusion by  playing  with  current-flow  arrows, 
as  illustrated  in  Fig.  3. 

You  can  look  upon  it  also  as  a  pair  of 
cross-polarized  stacks  with  four  elements  co- 
polarized  and  three  others  in  quadrature  with 
them.  Maybe,  with  four  in  one  direction  and 
three  in  the  otlfer,  this  could  be  said  to  be 
elliptical?  (See  Fig.  4.) 

This  is  all  very  interesting  for  the  2 -meter 
satellite  enthusiast,  but  for  me  VHF  is  an 
abstraction.  To  erect  such  an  antenna  for  an 
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HF  band  requires  a  rather  long  line  of  trees, 
but  it  doesn't  have  to  be  seven  stages  long, 
does  it!  After  all,  not  all  yagis  have  60-foot 
booms,  but  there  are  lots  of  yagis  around. 

How  about  three  stages?  With  a  basically 
vertically  polarized  array  it  can  be  close  to  the 
ground  without  suffering  ill  effects  ,  and  for 
40  meters  a  three-stage  "snake"  would  be 
about  150  feet  long  and  could  be  hung  on 
supports  50  feet  high.  It  would  need  only  two 
such  supports,  because  one  end  of  the  snake  is 
close  to  the  ground  (see  Fig.  5). 

There  are  definite  advantages  to  having  an 
antenna  that  has  cross-polarized  elements. 
All  signals  coming  via  the  ionosphere  rotate 
on  the  way,  and  the  degree  of  rotation  is 
unpredictable.  Tt  is  because  of  this  rotation 
that  you  can  get  good  signals  (most  of  the 
time)  on  your  horizontal  antenna  although  the 
other  fellow  is  using  a  vertical.  But  some  of 
the  QSB  you  suffer  comes  from  the  rotation 
of  the  signal,  and  if  your  antenna  can  respond 
to  any  polarization,  you  suffer  less.  I  don't 
recall  seeing  anything  about  this  antenna  ar- 
rangement in  the  literature,  although  it  seems 
impossible  that  Kraus  and  Sterba  and 
Franklin  and  company  could  have  over- 
looked it  in  the  heyday  of  linear  arrays  for  HF 
in  the  thirties. 

The  seven-stage  VHF  snake  has  a  feed- 
point  impedance  of  300  Ohms,  so  it  is  fed 
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with  300-Ohm  balanced  feeder  or  with  75- 
Ohm  coaxial  cable  through  a  4:1  coaxial 
balun.  In  the  three-stage  HF  version,  the 
feedpoint  impedance  is  between  100  and  125 
Ohms.  A  quarter- wave  section  of  75-Ohm 
transmission  line  transforms  nicely  from  50- 
Ohm  cable  to  the  feedpoint  impedance. 

The  wire  is  supported  at  the  bends  by  insu- 
lators and  a  short  piece  of  ABS  tubing  to  keep 
the  bend  from  being  too  sharp,  so  each  "ele- 
ment" is468/f  long  to  allow  for  end  effect.  If 
available  height  or  space  is  a  bit  short,  there 
are  some  interesting  possibilities  in  folding  at 
the  corners,  as  shown  in  Fig,  6,  Points  X  and 
Y  are  at  the  same  potential  and  sign,  and  so 
can  be  tied  together  without  harming  the  reso- 
nance. But  that's  a  complication. 

A  Japanese  Snake 

In  1984,  a  short  item  appeared  in  the  IEEE 
literature1  describing  the  results  obtained 
from  bending  the  wire  of  a  dipole  in  zigzag 
fashion,  but  in  this  case  at  more  frequent 
intervals  than  with  the  "synphase"  just  dis- 
cussed. Starting  with  a  length  of  wire  a  half 
wavelength  long,  it  is  bent  as  shown  in  Fig.  7 
to  make  each  zig  or  zag  .0208  of  a  wavelength 
long  { 12  bends  in  each  half  of  the  dipole). 

If  the  angle  of  each  bend  is  made  130  de- 
grees, the  actual  length  of  the  antenna  will  be 
shortened  by  10%  and  the  antenna  will  be 
self-resonant  with  a  feedpoint  resistance  of 
65  Ohms  and  a  negative  reactance  of  about  50 
Ohms,  The  patterns  and  the  half-power  band- 
width remain  about  the  same  as  a  straight 
half-wave  dipole,  and  this  stays  true  if  the 
antenna  is  shortened  further  by  decreasing 
the  angle  at  each  bend.  What  is  more,  the 
input  resistance  does  not  change  radically . 

For  example,  if  you  make  the  original  wire 
.58  of  a  wavelength  long  and  then  compress  it 
to  .4  of  a  wavelength  i20%  shorter  than  a 
straight  half  wave),  the  input  resistance  is  a 
little  less  than  50  Ohms,  a  direct  match  to 
RG-8  coax  if  you  use  a  transmatch  to  com- 
pensate for  any  reactance  that  appears, 

I  suppose  a  stretched -out  Slinky™  would 
work  in  a  somewhat  similar  way,  although 
the  theory  of  the  close-coiled  Slinky  is  proba- 
bly different.  [See  4The  Ramada  Radiator" 
in  this  issue.  —Ed.  J  The  possibilities  of 
combining  the  shortening  effect  of  the  24- 
bends-pcr-half-wave  with  the  synphase  effect 
of  the  one-bend-per-half-wave  are  endless. 
If  you  are  interested .  the  basics  of  the  short- 
ening effect  are  covered  in  a  1982  IEEE 
publication2. 

The  Lazy  U 

There  are  only  two  bends  in  the  Lazy  U 
variant  of  the  half-wave  dipole— see  Fig.  8. 
You  make  the  vertical  portion  as  long  as 
possible  (some  have  been  used  on  1 60  meters 
with  as  little  as  33  feet  of  vertical)  and  the  top 
horizontal  wire  should  be  directly  above  (par- 
allel to)  the  bottom  wire.  The  bottom  wire  can 

1  When  You  Buy,  Say  73" 
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be  as  close  to  the  ground  as  practical  conve- 
nience allows,  but  preferably  at  Least  six  feet 
up;  remember  that  there  is  a  high  rf  potential 
at  the  end ! 

Radiation  is  effectively  vertically  polar- 
ized. Maximum  current  flows  in  the  vertical 
portion,  and  experiments  have  shown  that  a 
displacement  current  flows  between  the  up- 
per wire  and  the  lower  (in  effect,  counter- 
poise) wiret  creating  a  whole  raft  of  phantom 
verticals. 

It  is  much  quieter  than  a  vertical  monopole 
on  receive,  and  I  have  a  special  affection  for  it 
because  it  gave  me  my  first  African  contact 
from  VE7  on  160,  (That  particular  antenna 
had  about  90  feet  of  vertical,  but  one  with  60 
feet  of  vertical  worked  about  the  same.) 

Bring  the  coax  away  horizontally  for  a  few 
feet  from  either  the  side  or  the  back  of  the 
U— a  few  turns  of  coax  wound  as  a  choke  near 
the  feedpoint  will  prevent  antenna  currents 
from  running  on  I  he  outside  of  the  coax 
shield, 

It  is  more  or  less  a  single-band  antenna,  but 
was  derived  from  the  multtband  G80N  — 
see  Fig.  9,  A  to  D  is  a  half  wavelength;  on 
harmonic  frequencies,  X  to  D  is  an  odd  num- 
ber of  quarter  wavelengths,  X  is  the  center  of 
a  half- wave  section,  the  point  of  maximum 
current.  AB  and  CD  are  equal,  and  AB  is 
parallel  to  CD.  CD  is,  in  effect,  a  counter- 
poise, at  least  six  feet  above  the  ground.  The 
dotted  portion  is  a  single-wire  feeder — it 
could  be  open-wire  zepp. 

To  use  it  on  higher  frequencies,  you  put 
suitable  lengths  of  wire  as  extensions  at  D  to 
create  a  current  maximum  at  X  (make  the 
point  X  an  odd  number  of  quarter  waves  from 
the  far  end — point  D). 

A  General  Reminder 

When  you  make  a  bend  in  a  resonant  anten- 
na, make  it  as  gradually  as  possible.  A  sharp 
corner  tends  to  look  something  like  a  termina- 
tion to  the  rf  current  arriving  at  it.  Although 
the  general  idea  is  that  you  want  die  current  to 
jump  off  some  time  in  the  direction  of  the 
other  station,  you  also  want  it  to  recognise 


what  frequency  the  antenna  is  designed  for! 
Have  fun  bending!  ■ 
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You've  earned  your 
Ham  ticket. 

Now  What? 


Now  you're  ready  to  get  on  the 
air  but  you're  not  sure  about  how 
to  actually  install  that  antenna;  or 
how  to  solder  a  PL-259  connector: 
or  how  to  properly  ground  your 
station;  or  identify  unknown  tran- 
sistor leads;  etc 

Here's  the  perfect  companion 
for  exploring  the  more  practical 
aspects  of  the  world's  greatest 
hobby. 


The  new  tied  Ham 
Radio  Handbook  was 
written  by  thr  WH2 
Radu.*  Amateur  of  (he 
Year-Bob  iieii  K9BID 
Huh  head*  his  own  elec- 
tron ir  manufacturing 
company  and  is  respec- 
ted world-wide  for  his 
sound  systems,  mirro- 
phones  and  cyuuiizcrs 

Bob's  neu-  book  fkih 
the  gap  that  often 
makrs  the  difference 
between  wrung  there 
watching  the  dtal  fights 
and  actually  making 
contact*  that  or*  thr 
real  joy  of  amateur 
rudto 


Tins  book  doesn't  stop  al  the  in- 
termediate level  however,  you'll  find  han- 
dy hints  no  matter  how  long  you've  been 
licensed,  and  unlike  other  publications  you 
won't  need  a  PhD  in  engineering  to 
understand  the  material- 
It's  a  money-saver  too— you  can  make 
your  own  Samp  12VDC  power  supply  at 
1/3  the  cost,  as  shown  in  this  handbook, 
from  parts  you  may  have  on  hand. 

In  fact,  once  you  own  and  start  usrng  this 
Handbook  you'll  wonder  why  'somebody" 
didn't  publish  it  sooner!  And  the  sooner 
you  send  tor  it,  the  sooner  youU  be  en- 
joying more  aspects  of  Amateur 
Radio  . .,  <  Send  S9.95  {plus  $1  00  ship- 
pmg)  directly  to: 

MiLCO  Publishing 


P.O.  Box  26 
Marissa,  IL  62257 
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CariH.  Crumley  N4VD 
4! J  Turkey  Hill  Drive 
King  NC  27021 


The  75m  Laid-Back  Quad 


Unable  to  build  a  75m  helix, 
N4VD  settles  for  four  70-foot  pine  trees. 


When  I  removed  the  February,  1985, 
issue  of  73  from  mv  mailbox,  I  was 
excited  to  see  a  picture  of  Ollie  W IZB  stand- 
ing beside  a  20-meter  helix.  You  see,  I  have  a 
fetish  about  adapting  VHF-style  antennas  to 
HF  use,  Ollie  hit  an  experimental  nerve  in 
me,  and  1  immediately  went  out  looking  for 
something  between  the  size  of  a  water  tower 
and  the  Astrodome  around  which  I  could 
wind  a  75-meter  helix. 

It  must  come  as  no  surprise  to  anyone  that  I 
have  yet  to  find  a  suitable  cylindrical  object 
that  will  serve  as  a  winding  form  for  such  a 
corkscrew.  Frustrated  by  the  search*  I  retired 
to  my  deck  one  evening  to  grill  hamburgers, 
drink  807s,  and  fondly  recall  past  antenna 
successes.  (Speaking  of  grilling  hamburgers 
on  the  deck— it  occurs  to  me  that  people  used 
to  cook  in  the  house  but  go  outside  to  use  the 
bathroom.  In  today's  society,  we  cook  in  the 
yard,  then  go  inside  to  tend  lo  our  needs!) 

I  once  built  a  5/8-wavefength  vertical  for 
75  meters.  Boy,  did  it  work  like  a  champ!  I 
even  wrote  an  article  about  it  for  73  {"The 
75m  DX  Chaser  Antenna,"  June,  1978)  and 
had  a  lot  of  people  write  to  tell  me  how  they 
enjoyed  building  and  using  this  unorthodox 
antenna. 

Encouraged  by  that  success,  I  set  about 
constructing  a  5-element,  75-meter  log  peri- 
odic antenna.  A  hundred  dollars1  worth  of 
wire  later.  I  had  an  antenna  that  performed  so 
poorly  that  the  only  thing  to  receive  my  *'CQ 
DX  75**  was  my  neighbor's 
garage-door  opener. 

Not  easily  discouraged,  I  dug 
around  in  my  1939- vintage  an- 
tenna handbook  and  came  acoss 
(int  of  all  chapters,  "Mobile 
Antennas")  a  "squalo**  for  2* 
meter  AM  work.  Said  to  be 
unidirectional,  the  squalo  ap- 
peared to  have  possibilities  for 
low-band  work.  Rotators  for 
75-meter  arrays  can,  after  allt 
get  somewhat  large  and  expen- 
sive if  you  don't  happen  to  be 
the  owner  of  a  diesel  engine 
shop. 

Blessed  with  70- foot -tall  Car- 
olina pine  trees,  I  set  about 
hoisting  a  75-meter  squalo  up  to 
the  60- foot  level.  It  was  60  feet 
on  each  of  the  four  sides  of  the 
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square  and  fed  with  50-Ohm  coax.  The  swr 

was  a  reasonable  1.8:1.  Signal  reports  were 
equally  encouraging  (nothing  great,  but  at 
least  as  good  as  my  inverted  vee  at  the  same 
height). 

Proud  of  my  work,  I  showed  off  the  squalo 
to  my  father,  WA4GBE.  He  studied  it  for  a 
minute  or  so  and  then .  display  ing  the  wisdom 
of  his  years,  said,  "If  s  nothing  but  the  driven 
element  of  a  quad,  laid  on  its  back.  Why  don't 
you  put  a  reflector  element  under  it.  and  you 
can  shoot  6  or  7  dB  straight  up  into  the  sky?* 
It  hurts  when  the  ole  block  you're  supposed  to 
be  a  chip  off  of  walks  away  laughing  about  6 
or  7  dB  being  hurled  up  into  the  clouds. 

When  he  was  safely  out  of  sight,  1  regained 
my  composure,  did  a  quick  calculation  using 
a  stick  in  the  dirt,  and  determined  that  a 
reflector  placed  0.2  wavelengths  under  the 
squalo  would  be  located  conveniently  within 
arm's  reach,  only  about  7  feet  or  so  above  the 
ground.  75-meter  local  signals  (those  that 
skip  around  in  your  own  call  district)  are  a 
product  of  atmospheric  scatter.  1  deduced  thai 
an  extra  6  or  7  dB  of  signal  sent  up  might 
result  in  a  good  deal  of  it  coming  back  down, 

A  reflector  loop  for  a  quad  needs  to  be 
longer  in  length  than  the  driven  element.  My 
pine  trees  were  just  far  enough  apart  for  the 
60-foot-per-side  driven  clement ,  making  it 
difficult  to  come  up  with  a  way  to  fit  a  some- 
what larger  reflector  into  the  same  space,  I 
considered  loading  coils,  but  it  seemed  much 
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Fig.  L  The  75-meter  laid-back  quad. 


simpler  just  to  get  it  as  large  as  the  space 
permitted  and  let  a  tuning  stub  make  up  the 
difference.  A  piece  of  TV  twinlead  was 
attached  to  the  reflector  and  pulled  along 
head  high  toward  the  center  of  the  square. 

Beginning  10  feet  or  so  from  its  attachment 
to  the  reflector  element,  i  began  sticking  a  pin 
through  the  twinlead,  thereby  shorting 
together  the  two  plastic-encased  wires.  My 
swr  reading  was  up  around  3.0;  1  when  1  first 
checked  it.  Moving  the  pin  a  foot  at  a  time,  I 
finally  found  a  point  about  1 8  feet  down  the 
twinlead  where  the  swr  was  back  to  a  re- 
spectable level  between  1  *5: 1  and  2.0: 1 . 

Read  on  to  the  next  paragraph— it's  the  old 
'tried  it  on  the  air  and  got  nothing  but  40  over 
9 signal  reports"  testimonial! 

The  original  squalo  was  roughly  equal  in 
performance  to  my  inverted  vee,  making  a 
test  of  the  virtues  of  the  "Maid-back  quad* 
fairly  easy.  Sure  enough,  on-the-air  tests 
showed  that  a  goodly  portion  of  the  theoreti- 
cal 6  or  7  JB  blasting  off  into  the  atmosphere 
was  making  its  way  back  down  to  add  to  the 
QRM  on  75  meters,  It  didn't  do  as  much  lor 
my  signal  as  when  I  added  M Godzilla'*  (the 
old  4-1000A  amplifier  I  drove  with  an  SB- 
200)  to  the  quad  a  year  before*  but  it  was  good 
for  one  to  two  S-units  over  the  inverted  vee. 
Not  everyone  has  four  conveniently  locat* 
ed  70- foot  pine  trees  with  which  to  work. 
Even  45-50- foot  supports  will  work  well  if 
the  reflector  is  placed  on  the  ground  or  slight- 
ly under  the  surface  (known  as  a 
worm  warmer),  I  once  used  this 
method  at  another  QTH  and 
found  its  performance  equal  to 
the  above-ground  version.  I 
have  talked  about  this  antenna 
quite  a  bit  on  the  air,  and  one 
day  a  fellow  in  Minnesota  broke 
into  a  QSO  to  tell  me  he  had 
tried  my  design  but  with  a  delta- 
loop  arrangement  since  he  had 
only  three  tall  supports.  Ac- 
cording to  him,  it  also  was  a  real 
"signal  pumper/*  His  signal 
supported  the  claim. 

Ollie,  I'm  still  looking 
around  for  just  the  right  cylin- 
drical object  to  use  as  a  winding 
form  for  my  75-meter  helix,  [f 
you  think  of  anything,  let  me 
know.H 
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.  BAND  TRAP 
"SLOPER" ANTENNAS! 


FULL  COVE HAGEl    ALL  BANDS' AUTOMA- 
TIC SELEXTJGN  with  PROVEN  Weatherproof 

f  tealed  Trapi  -  16  Ga  Copper-weld  WlreF 
GROUND  MOUNT  SLOPER5  -  No  Ratals 
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ANY  ancle  from  Straight  up  to  SO  degrees  Tor 
excellent  "SLOPER  "  DX  ArUenna  Gsrn  or 
bend  it  anther*  jou  need  lol  2000  Watt 
PEP  In  Out,  max.  Permanent  or  portable  Use 
Installs  In  10  minute*,  SMALL  -  NEAT  - 
ALMOST  INVISABLE  -  No  one  wJII  know  you 
have  »  Hl-Pawftr  OX  Antenna,  Ideal  For  COND'Oi  APAHT- 
MENTS.  RESTRICTED  AREAS  -  Pre-tuned  for  2-1  or  lees 
SWR  over  ALL  bantfi  (except  SO-l60-300kc)  No  adjust - 
mints  needed  -  EVEft.  COMPLETELY  ASSEMBLED,  wftn 
50  ft  R&-56U  Coe*  feedline  and  PL259  connector-  BuMl 
|n  lighting  arrestur  -  ready  lo  hookup-]  FULL  IN5TRUC- 
TIOMS1 
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No.  102OS 20-15-10 —  1    trap        13   tt- $57.95 

No,   10  IS  5-UJO-00-40-20-I5-10      2  t/api    83  ft.  -  $0-9.95 

BEND  FULL  PRICE  FOR  PPPEL  IN  USA  (Canada  Is  S5O0 
extra  for  postage  etc)  or  order  using  VISA,.  MASCARD  - 
AMER  EXP.  Give  Number  E»  Data-  Ph  1-308-236-5333 
weekdays,  We  tblp  In  2-3  darsfFer  Ck*  14  days)  Guaranteed 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversions,  books,  kits,  repairs,  high- 
performance  accessories.  Our  11th  year! 
16-page  catalog,  $2. 


CBC  INTERNATIONAL,  P.O.  BOX  J 1500* 
PHOENIX.  AZ  t«04t 


7  MILLION  TUBES    iS 

Includes  all  current,  ob- 
solete antique,  hard-to-find 
receiving,  transmitting,  indus- 
trial radio.'' TV  types.  LOWEST 
PRICES.  Major  brands  in  stock. 
Unity  Electronics  Depl.S     ^?8 
P.O.  Box  213.  Elizabeth,  N.J.  Q72DG 
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Watch 

this 

Spot! 


The  Big  "O"  is  coming. 

Mark  Your  Calendar 

for  March  1 3th, 

14th  &  15th,  1987. 

For  Information  call 

(305)  422-ARRL 
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These  Discs  are  a  study  guide  and  code  prac- 
tice program  to  pass  your  Ham  Radio  Theory 
Exam  and  Code  Tests,  for  use  with  the  Com- 
modore €4  and  128  using  the  1541  and  1571 
Disc  Drive. 

The  Study  Guide  outlines  the  basic  electronic 
knowledge  requirements  for  Ihe  Novice.  Tech/ 
General,  Advance  and  Extra  Class  Amateur 
Radio  Operator,  including  formulas  and  sche- 
matic symbols. 

The  Study  Guide  contains  the  FCC  Test  ques- 
tions and  the  appropriate  right  and  wrong 
answers  that  accompany  each  question. 
Two  sample  tests  with  the  key  to  the  correct 
answers  for  each  question. 
QSO  and  Random  Type  Code  Practice  Programs 
are  atso  included. 

An  additional  disc  may  be  purchased  that  will 
allow  you  to  dump  any  question  with  the  multiple 
choice  answers  that  are  viewed  on  the  screen  to 
printer.  This  is  especially  helpful  to  an  instructor 
lo  be  able  to  quiz  students  on  a  particular  seg- 
ment that  is  beinq  tauqht. 
THE  PRICES  OF  THESE  DISKS  ARE  AS  FOLLOWS 

novice  Class s  19.95  , .  w/Printing  Disc  . .  $29.90 

Tech/Gen  Class  . .  $29.95 . .  w/Printing  Disc. .  S3 9. 90 
Advance  Class  .. .  $29,95  * .  w/Printing  Disc .  ■,  539,90 
Extra  Class $29.95  . .  w/Printing  Disc . .  $39.90 
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the  arpprud  dim  Also  in  toe -changing  times  o-j  th*  Question  P*ffl  and  Mtii^lp  Clhrjirr 
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TRANSISTORS 


2-30  MHz  12V r  = 

=  28V) 

P/N 

Rating 

Each 

Match  Pr 

MRF412,/A 

SOW 

16,00 

45.00 

MRF421 

O     100W 

22.50 

51.00 

MRF422* 

150W 

36.00 

82.00 

MftF42St/A4 

25W 

16.00 

42.00 

MRF433 

12.5W 

12.00 

30.00 

MRF44S./A 

Q       30W 

12,50 

30.00 

MRF450./A 

0       SOW 

14.00 

31,00 

MRF453JA 

0       60W 

15.00 

35.00 

MRF454JA 

0       SOW 

15.00 

34.00 

MRF455./A 

O       60W 

12.00 

28.00 

MRF45B 

BOW 

20.00 

46.00 

WRF47& 

12W 

3.00 

9.00 

MRF476 

3W 

2.75 

8.00 

MRF477 

40W 

11.00 

25.00 

MRF47B 

15W 

10.00 

23.00 

MRF485* 

15W 

6.00 

15.00 

MRF492 

O       90W 

16.75 

37.50 

SRF2072 

O       6SW 

13.00 

30.00 

SRF3662 

O    now 

25.00 

54,00 

SRF3775 

Q       75W 

14.00 

32.00 

SRF3795 

Q       90W 

16.50 

37.00 

CD254S 

SOW 

23,00 

52.00 

SD1487 

Q     100W 

36.00 

76.00 

2SC2290 

60W 

15.00 

36.00 

2SC2S79 

0     100W 

25.00 

56.00 

Q  =  Selected  High  Gain  Matched  Quads  Available 

VHF/UHF  TRANSISTORS 

Rating 

MHZ 

Net  Ea. 

Match  Pr. 

MRF212 

10W        136174 

$16.00 

— 

MRF221 

1SW        136  174 

10.00 

— i 

MRF222 

2SW        136-174 

14.00 

— 

MRF224 

40W        136-174 

13.50 

32.00 

MRF237 

4W        136-174 

3.00 

— 

MRF23B 

30W        136174 

13.00 

30.00 

MRF239 

30W        136-174 

15.00 

35.00 

MRF240 

40  W         136-174 

18.00 

41.00 

MRF24S 

BOW        136-174 

28.00 

65.00 

MRF247 

75  W         136-174 

27.00 

63.00 

MRF260 

5W         136-174 

7.00 

— 

MRF261 

10W        136-174 

9.00 

— 

MRF262 

15W        136-174 

9.00 

— i 

MRF264 

30W        136-174 

13,00 

— 

MRF607 

1.75W        136174 

3.00 

— 

MRF641 

1SW         407-512 

22.00 

49.00 

MRF644 

25  W        407-512 

24.00 

54,00 

MRF646 

40W        407-512 

26.50 

59.00 

MRF64B 

60W        407-512 

33.00 

69.00 

SD1441 

1S0W        136  174 

74.50 

170.00 

S01477 

100W        136-174 

32.50 

78.00 

2N3866* 

1W           30-200 

1.25 

— 

2N4427 

1W        136-174 

1+25 

— 

2N5591 

25W        136-174 

13.50 

34.00 

2N60B0 

4W        136  174 

7.75 

— 

2NGQ81 

15W        136-174 

9.00 

— 

2N60B2 

25W         136-174 

10.50 

— 

2N60S3 

30  W        136-174 

11.50 

24.00 

2N6064 

40  W        136-174 

13.00 

31.00 

MISC.  TRANSISTORS  &  MODULES 

MRF134 

S16.00 

SAV6 

$32.50 

MRF136 

21,00 

SAV7 

30.00 

MRF137 

24.00 

S10-12 

13.50 

MRF130 

35,00 

2SC1075 

25.00 

MRF140 

8950 

2SC1307 

5,00 

MRF150 

89,50 

2SC1946A 

12.00 

MRF172 

62-00 

2SC 1 969 

3.00 

MRF174 

80+00 

2SC2221 

10.00 

2N1522 

7+9S 

2SC2269 

20.00 

2N4046 

7.20 

2SC2289 

22.00 

NE41137 

3,50 

2SC2312C 

4.00 

2N5590 

11.00 

2N5945 

10.00 

2N5642 

14.00 

2N5946 

13.00 

Selected,  matched  ffnaJs  for  (com.  Atlas.  Yaesu.  Ken- 
wood, Cubic,  TWC,  etc.  Technical  assistance  and  cross 
reference  on  CO,  FT,  $D,  SRF  and  2SC  F/Ns. 
Quantity  parts  users  —  call  for  quote 

WE  SHIP  SAME  DAY  •  C.O.D./VtSA/MC 

Minimum  Order—  Twenty  Dollars 


(619)  744-0728 
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Kit  Corner: 

Build  A  Two-Tube 

Vintage  Receiver 


Excerpted  with  permission  from  Electronics 
Australia. 

Of  all  the  sets  built  by  hobbyists  since  the 
1920s,  the  allband  one-  or  two-tube  sets 
with  plug-in  coils  were  probably  the  most 
popular.  Of  these,  the  Reinartz  circuit  (Fig. 
1)  was  undoubtedly  the  best  known. 

The  basic  circuit  was  devised  by  J-  L, 
Reinarlz  and  was  published  in  the  June, 
1921,  issue  of  QST.  The  set  was  of  the 
"leaky -grid*  regenerative  detector  type,  ft 
employed  a  spider-web  coil  with  switched 
taps  to  cover  various  bands,  and  featured 
variabk-capacitor  control  of  the  regenera- 
tion. It  was  this  capacitive  control  that  was 


the  main  distinguishing  feature  of  the 
Reinartz  circuit. 

Previous  methods  of  regeneration  control 
included  the  "swinging  reaction  coil,"  the 
tuned-anode  variometer,  and  other  methods 
which  used  a  fixed-reaction  coil  coupled  to 
the  tuning  coil  and  which  controlled  the 
amount  of  reaction  by  varying  the  filament  or 
anode  voltage  of  the  tube. 

All  of  these  methods  worked  (some 
more  so  than  others)  on  the  long  and  me- 
dium wavelengths,  but  when  it  came  to  oper- 
ation on  the  shorter  bands,  the  reaction  con- 
trol became  very  tricky.  An  unstable  receiver 
was  often  the  result.  The  Reinartz  circuit 
quickly  became  popular  mainly  due  to  the 


high 

IMPEDANCE 
HEADPHONES 


EARTH 


CI  :  3-3 QpF  TRIMMER 

C2  :  TUNING  CAPACITOR  200pF  (SEE  TEXT) 
C3  !  REACTION  CAPACITOR  [SEE  TEXT.i 
CA  :  1Q0pF  MICA 
C5  :  .001  MICA 
CB  :  -01 

07  ;  .001  MICA 
CB  i  3-JQpF  TRIMMER 
R1  :  3M 
H2  :  5(M  OQk 
R3  :  5DCfc-tM 
L3  :  2.5mH  HFC 
VI. V2  :  MEDIUM  IMPEDANCE  TRIODE 
HL2K  |VT50)  (SEE  TEXT! 


A  +  3-4V         B  +  90V 


UX4  COIL  SOCKET 

(TOP  VIEW) 


Fig.  L  Schematic  diagram  of  the  Reinartz  all-wave  receiver, 
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smooth  reaction  control  on  the  shorter  wave- 
lengths. 

Simply  explained,  the  reaction  capacitor  is 
in  series  with  the  reaction  coil  and  is  thus  able 
to  control  the  rf  current  through  this  coil. 
Adjustment  of  the  capacitor  provides  precise 
control  of  the  amount,  of  positive  feedback 
(regeneration)  in  the  circuit. 

Circuit  Details 

Take  a  look  at  the  circuit  in  Fig,  1 .  Signals 
from  the  aerial  are  coupled  via  CI  into  the 
tuned  circuit  comprising  LI  and  C2A*  Fre- 
quencies selected  by  the  tuned  circuit  are 
detected  by  the  grid  of  VI  which,  together 
with  C4  and  Rl \  forms  a  leaky-grid  detector. 
To  improve  the  sensitivity  of  the  detector  to 
weak  signals,  grid-leak  resistor  Rl  is  con- 
nected to  the  positive  side  of  V  l's  Filament. 

Regeneration  is  accomplished  by  the  com- 
bination of  L2  and  C3,  which  feeds  back 
some  of  the  rf  energy  in  such  a  way  as  to  aid 
the  original  signal  and  bring  about  a  great 
increase  in  gain  and  selectivity.  The  setting 
of  C3  controls  the  amount  of  regeneration, 
with  the  optimum  setting  being  just  short  of 
the  point  of  oscillation  (marked  by  a  high- 
pitched  howl). 

L3  is  an  rf  choke  that  prevents  loading  of 
the  regeneration  system  by  the  following 
stage.  It  also  operates  in  conjunction  with 
bypass  capacitor  C5  to  prevent  rf  currents 
from  passing  to  the  output  stage.  An  rf  choke 
in  this  position  is  always  a  feature  of  the 
Reinartz  circuit. 

Audio  signals  developed  across  VTs  load 
resistor  (R2)  are  coupled  via  C6  into  the  grid 
of  V2,  which  drives  the  headphones. 

It  should  be  noted  that  the  filaments  are 
connected  in  series.  This  is  done  to  provide 
an  effective  negative  grid  bias  voltage  for  V2, 
obtained  by  virtue  of  the  fact  that  both  sides  of 
V2*s  filament  are  positive  with  respect  to  the 
grid,  which  is  at  ground  potential  through  R3. 


C7  is  an  rf  bypass  capacitor  across  the  B 
supply,  and  SI  switches  power  to  the  set  by 

making  or  breaking  the  filament  supply.  The 
set  requires  an  A  battery  of  3*4-5  volts  at  100 
mA,  and  a  B  battery  of  about  90  volts  at  1 .5 
mA.  Two  heavy-duty  D  cells  provide  a  suit- 
able supply  for  the  filaments,  while  a  string 
of  ten  9-V  batteries  will  handle  the  B  re- 
quirement. 

The  radio  is  built  on  a  Meranti  wood  base* 
which  has  a  "cove**  routed  edge.  The  tuning 


" .  .  .  with  correctly 

adjusted  regeneration, 

the  set  performs  as  well 

as  much  larger  sets  do 

without  regeneration. 


ff 


and  reaction  controls,  the  power  switch,  and 
the  headphone  jack  are  mounted  on  a  front 
panel  of  gold-lettered  black  Bakelite1"*  A  rear 
sub-panel,  also  of  Bake  lite,  holds  most  of  the 
other  components,  including  the  coil  and  tube 
sockets,  and  the  terminals  for  the  aerial  and 
power  supply  connections. 

On  the  Air 

For  best  results,  an  outdoor  aerial  of  from 
10  to  30  meters  long,  mounted  as  high  as 
possible,  is  desirable.  However,  quite  re- 


spectable results  can  be  achieved  with  a  good 
indoor  aerial  in  many  Locations. 

When  you  are  trying  the  set  on  any  band 
for  the  first  time,  start  with  the  reaction  ca- 
pacitor plates  fully  out  of  mesh  and  vary  the 
setting  of  the  tuning  capacitor.  You  will  prob- 
ably hear  some  stations,  though  they  will 
sound  weak. 

Now  tune  so  that  the  station  you  want 
comes  in  as  loudly  as  is  possible.  Then  gradu- 
ally turn  the  reaction  capacitor  so  that  the 
plates  mesh.  The  loudness  of  the  signal  will 
increase  as  you  do  this,  and  if  you  now  check 
the  setting  of  the  tuning  capacitor  you  will 
find  that  it  has  shifted  slightly.  After  a  little 
practice,  you  will  be  able  to  tune  the  set  very 
accurately  in  just  a  few  seconds. 

At  the  higher  frequencies,  the  setting  of 
both  controls  becomes  more  critical,  and 
more  skill  is  required  to  obtain  the  best  re- 
sults. You  may  find  it  easiest  to  make  tuning  a 
two-handed  job.  In  any  case,  it  is  interesting 
to  note  that  with  correctly  adjusted  regenera- 
tion, the  set  performs  as  well  as  much  larger 
sets  do  without  regeneration. 

Build  the  Kit 

Dick  Smith  Electronics  offers  a  complete 
kit  for  construction  of  the  two-tube  Reinartz 
receiver,  including  four  hand-wound  coils 
which  cover  560  kHz  to  19  MHz.  Order  kit 

number  K-9000  ($99,95  plus  $5  shipping) 
from  Dick  Smith  Electronics,  PO  Box  2249, 
Redwood  City  CA  94064;  (800)-332- 
5373. ■ 


BACK 
ISSUES 

February  1966 

HT  accessories,  more  VJC-20  RAM, 
TR-2400  scanning,  FT-101 E  PIT 

March  1986 

Wayne's  back, 

extra  FT-107  memories, 

speed  dialer,  digital  IC  trainer 

April  1986 

Stacked  vee-beams, 

curved  linear  array, 

Dayton  Hamvention,  project  potting 

May  1986 

Universal  digital  frequency  display, 
hula  hoop  loop.  W2NSD/1  on  Lids 

June  1986 

Dirt  cheap  microwaves. 
2  to  10,  classic  K20RS  humor 

You'll  also  enjoy  all  of  our  regular 
features.  Each  back  issue  costs 
S3. 50  plus  $1.00  shipping  and  han- 
dling. On  orders  of  10  or  more  back 
issues,  there  is  a  flat  $7.50  shipping 
and  handling  fee.  Send  your  check 
or  money  order  to  73,  Attn:  Back  Is- 
sue Orders,  WGE  Center,  Peterbor- 
ough NH  03458-1194. 


Cot  K-9000 

Reinartz  2 


Return 

with  us  now 

to  those  thrilling 

days  of  yesteryear! 

Limned  Edition  Kits  by  vintage  enlhusiast  David  Whitby 

Based  on  a  circutl  devised  by  J.L  Ramirez  tn  the  1 920  s,  the 
Retnanr  2  AN- Band  Receiver  has  two  tubes  and  comes  wtih  four 
hand-wound  pdug-m  kjMs  560  KHz  -  t.SMHz.  1.S-3.6MHi. 
1  45  8  MHz.  &  7  7-1  9  MHz.  Wnbrts  soi*d  wood  base  &  baked  te 
panel  this  handsome  sat  is  a  valuable  collectors" s  nam  (&  a  DSE 
pxdueivel). 


Thousand* 

Sold! 


s8995 

Cot  K  US9 

*22w 

Cal  tLUtt 


Get  a  Pro  Quality 

Digital  Frequency  Counter 

at  a  Hobbyist's  Price! 

'More  reofure*  than  iomi  counteri  coifing  J 
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Peter  A  Stark  K2QAW 

Star- Kits  Software  Systems  Corp. 

PO  Box  209 

Mt,KiscoNYW549 


CoCo's  Compu-Charger 

K20A  W  unearths  an  undocumented  feature  of  the 
Color  Computer— an  automatic  NiCd  conditioner! 


Using  a  Radio  Shack  Color  Computer 
(CoCoh  $3.00  worth  of  parts,  and  less 
than  an  hour  of  work,  you  can  produce  a 
circuit  which  will  help  you  automatically  test 
your  NiCd  batteries  and  keep  them  in  tip-top 
shape. 

Keeping  NiCd  batteries  at  their  peak  per- 
formance involves  more  than  just  charging 
them  every  night.  It's  nice  to  think  that  this 
always  will  make  your  hand-held  radio  ready 
to  go  the  next  day,  but  the  fact  is  that  NiCds 
require  a  periodic  deep  discharge  to  avoid  a 
reduction  in  their  charge  capacity. 

This  is  easy  to  do  with  a  single  cell— just 
put  a  load  on  it  and  wait  until  eel)  voltage 
drops  to  zero— but  doing  the  same  with  multi- 
cell  batteries  can  ruin  them.  The  weak  cells 
(which  discharge  first)  continue  to  get  the 
current  from  the  good  cells,  but  in  a  direction 
which  reverses  their  cell  voltage.  This  results 
in  permanent  damage. 

Since  usually  we  cannot  disassemble  a  mul- 
ti-cell battery  into  individual  cells,  this  leaves 
the  problem  of  how  to  discharge  the  battery 
by  just  the  right  amount—not  too  much,  not 
too  little,  The  usual  role  of  thumb  is  to  moni- 
tor the  battery  voltage  during  discharge  and 
disconnect  the  load  when  the  total  battery 
voltage  drops  to  about  1 .0  or  1 . 1  volts  per 
cell.  For  example,  a  NiCd  rated  at  10.8  volts 
has  nine  cells;  we  can  determine  this  by 
knowing  that  the  rated  output  voltage  of  a 
single  NiCd  cell  is  1 .2  volts  and  10.8  divided 
by  1.2  is  9,  We  should,  therefore*  stop  dis- 
charging such  a  battery  somewhere  between 
9,0  and  9.9  volts. 

What  we  need,  then,  is  a  circuit  which  will 


monitor  the  battery  voltage  and  disconnect 
the  load  as  soon  as  the  voltage  drops  to  the 
required  value.  In  addition,  it  might  be  useful 
if  this  circuit  also  could  keep  records  on  bat- 
tery voltage  during  discharge  and  tell  us  how 
long  it  took  to  discharge  the  battery.  This 
information  could  tell  us  what  shape  the  bat- 
tery is  in.  This  is  where  a  computer  can  be- 
come  very  useful,  as  it  can  completely  auto- 
mate a  process  which  could  take  several 
hours,  make  sure  to  discharge  the  battery 
enough  to  be  useful  but  prevent  excessive 
discharge,  and  keep  printed  records  as  welL 
As  it  turns  out,  the  CoCo  has  some  cir- 
cuitry which  makes  it  a  natural  for  this  job.  It 
has  a  built-in  analog-to-digital  (A/D)  con- 
verter which  can  be  used  to  monitor  the  bat- 
tery voltage  and  it  has  a  relay  which  can  be 
used  to  turn  the  load  on  and  off,  It  has  a  video 
display  which  can  be  used  to  give  us  informa- 
tion about  what  it  is  doing,  and  it  allows  us  to 
print  a  permanent  record  of  battery  data  on  a 
printer. 

The  A/D  Converter 

The  analog-to-digital  convener  in  the  Co- 
Co  is  actually  pan  of  the  joystick  circuitry* 
Unlike  the  joysticks  on  many  other  comput- 
ers, which  use  switches  and  allow  the  com- 
puter to  detect  only  the  joystick  direction, 
those  on  the  CoCo  use  a  pair  of  potentiome- 
ters which  turn  with  the  position  of  the  stick. 
One  pot  monitors  left-right  movement  while 
the  other  monitors  movement  forward  and 
back.  In  addition  to  direction,  the  computer 
actually  can  determine  how  far  the  joystick 
has  been  moved. 
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Fig.  2.  Voltage  divider  for  reduc- 
ing battery  voltage  to  a  value 
within  the  range  of  the  A/D. 


Internally,  the  joystick  potentiometers  are 
connected  as  shown  in  Fig  J.  Each  joystick 
pot  is  connected  between  +5  volts  and 
ground  and  outputs  a  voltage  ranging  from  0 
volts  at  the  bottom  to  +5  volts  at  the  top. 
Since  there  are  four  pots  (two  in  each  joy- 
stick) and  only  one  A/D  convener,  a  4- input 
multiplexer  is  in  the  middle.  The  multiplexer 
acts  like  a  4-pole  selector  switch  which 
chooses  which  pot  signal  is  fed  to  the  A/D 
converter  at  any  one  time, 

The  A/D  converter  converts  the  input 
voltage  into  a  6-bit  binary  number.  The 
largest  6-bit  binary  number  is  111111,  the 
equivalent  to  a  decimal  63,  so  0  volts  corre- 
sponds to  an  A/D  output  of  0t  while  +  5  volts 
corresponds  to  an  output  of  63, 

The  A/D  output  values  can  be  sampled 
direcdy  from  Color  Computer  Basic  with  the 
JOYSTK  function.  For  example, 

A  =  JOYSTK(O) 
would  make  A  equal  to  the  value  obtained 
from  the  first  potentiometer,  and  so  on. 

Since  the  A/D  convener  accepts  a  maxi- 
mum input  of  +5  volts,  and  most  hand-held 
radio  batteries  run  between  7  and  15  volts,  we 
need  to  reduce  the  applied  voltage.  This  is 
most  easily  done  with  a  simple  voltage  di- 
vider consisting  of  two  resistors,  as  shown  in 
Fig.  2, 

The  formula  for  calculating  the  voltage  to 
the  joystick  input  is;  Joystick  Voltage  =  Bat- 
tery Voltage  x  Rb/(Ra  +  Rb).  If  only  stan- 
dard value  resistors  are  used,  it  may  not  be 
possible  to  reduce  the  voltage  to  just  the  right 
amount.  For  example,  with  the  resistors 
shown,  this  circuit  cuts  down  the  15  volts  of  a 
battery  to  about  4,7  volts  (de- 
pending on  the  exact  resistor  val- 
ues). As  it  turns  out,  this  is  ideal 
because  15-volt  batteries  provide 
over  16  volts  just  after  being  fully 
charged.  Assuming  the  resistors 
arc  exactly  the  rated  values,  this 
circuit  will  drop  16  volts  down  to 
exactly  5  volts,  but  the  exact 
voltage  drop  will  depend  on  the 
exact  resistor  values. 

Knowing  that  a  16-volt  input 
produces  an  output  of  63  from  the 
A/D  converter,  we  need  some 
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Fig.  3.  Complete  circuit. 

way  of  computing  the  voltage  if  we  know  the 
joystick  A/D  converter  output.  This  is  simply 
done  by  multiplying  the  A/D  number  by  a 
constant,  K,  where  K  is  found  from  the  for- 
mula: K  =  Full-scale  Voltage/63  =  16/63  = 
0.254.  Multiplying  a  reading  of  63  by  0,254 
gives  us  16  volts. 

As  before,  this  is  the  theoretical  formula, 
but  in  practice  a  slightly  different  value  for  K 
may  be  needed  because  of  resistor  errors. 
This  may  require  a  calibration  procedure. 
described  later.  (For  example,  in  my  system, 
I  use  K  =  0.26.  The  maximum  voltage  read- 
ing then  becomes  63  %  0.26,  or  16.38  volts.) 

Since  the  A/D  output  is  always  an  integer 
between  0  and  63,  it  changes  only  in  steps  of 
L  Hence,  the  measured  voltage  changes  in 
steps  of  K  volts.  For  example,  if  I  input  15 
volts  into  the  circuit  in  my  system,  my  A/D 
converter  outputs  a  value  of  58.  I  then  multi- 
ply this  value  by  0.26,  which  gives  me  a  value 
of  15.08  volts  instead  of  exactly  15  volts. 

Notice  that  the  resulting  value  is  not  entire- 
ly correct.  This  is  due  to  the  fact  that  a  6-bit 
A/D  converter  has  only  64  different  possible 
output  values,  ranging  from  0  to  63.  This 
splits  the  allowable  voltage  range  into  64  pos- 
sible values,  and  the  A/D  converter  cannot 
measure  any  closer  than  that,  f n  my  particular 
unit,  the  minimum  voltage  reading  is  0.26 
times 0,  or  0  volts.  The  next  higher  indication 
occurs  when  the  A/D  converter  outputs  a  1, 
which  translates  into  a  voltage  of  0,26  times 
1,  or  0.26  volts.  Any  voltage  below  0,26 
volts  will  always  read  as  0;  any  voltage  be- 
tween 0.26  volts  and  0.52  volts  will  always 
read  as  0.26  volts,  and  so  on.  This  means  that 
any  computer  voltage  measurement  can  al- 
ways be  off  by  as  many  as  K  volts. 

Though  this  is  not  the  world's  greatest 
accuracy,  it  is  certainly  good  enough  to  moni- 
tor the  voltage  of  a  battery  to  a  reasonable 
accuracy. 

The  Load  Relay 

The  second  essential  part  needed  for  this 
application  is  a  relay  which  can  be  used  to 
control  battery  charge  and  discharge.  In  the 
case  of  the  CoCo,  such  a  relay  is  already  built 
in— it's  intended  to  turn  a  cassette -recorder 
motor  on  and  off.  The  only  disadvantage  is 
that  the  relay's  current-handling  capacity  is 
limited. 

Although  Radio  Shack  does  not  specify  the 
rating  of  the  cassette  motor  relay,  my  guess 
would  be  that  it  can  handle  250  milliamperes 
safely,  and  perhaps  as  much  as  500  mA,  As 
long  as  we  make  sure  not  to  exceed  this  cur- 
rent, there  is  no  problem.  The  relay  can  be 
controlled  quite  easily  from  Basic  with  the 
two  statements,  MOTOR  ON  (to  close  the 
contacts)  and  MOTOR  OFF  (to  open  them). 


Fig.  4.  Modified  circuit  for  higher  discharge  current. 


The  Full  Circuit 


When  we  put  these  two  parts  together,  we 
get  the  circuit  in  Fig.  3,  The  circuit  uses  a 
100-Ohm,  10- Watt,  wire- wound  resistor  as 
the  load  resistor,  Rl<  To  simplify  connection 
to  the  computer's  cassette  motor  relay,  we 
put  a  subminiature  phone  jack  (Radio  Shack 
274-292)  in  series  with  the  resistor;  this 
matched  the  subminiature  plug  at  the  end  of 
the  cassette  cable. 

The  output  of  the  voltage  divider  connects 
to  the  right  joystick  port  through  a  DIN  con- 
nector (Radio  Shack  274-020),  as  shown  in 
the  diagram.  An  optional  5,1-volt  zener 
diode  (Radio  Shack  276-565)  protects  the 
joystick  input  from  accidental  application  of 
voltages  above  5,1  volts  or  below  zero. 

I  chose  a  100-Ohm  load  resistor  (Radio 
Shack  271-135)  in  order  to  limit  the  maxi- 
mum current  through  the  cassette-relay  con- 
tacts. The  maximum  current  can  be  found 
from  Ohm's  Law  as  Maximum  Current  = 
Battery  Voltage/RL-  With  a  15-volt  battery, 
this  current  works  out  to  0,15  Amperes,  or 
150  milliamperes.  This  current  will  dis- 
charge a  450-mAh  battery  in  approximately 
three  hours. 

Since  discharge  current  depends  on  the 
battery  voltage,  batteries  with  a  lower  volt* 
age  will  discharge  more  slowly.  Table  1  gives 
figures  for  a  few  typical  hand-held  radio 
batteries. 

This  seems  like  a  reasonable  compromise 
between  circuit  simplicity  and  discharge 
time,  but  it  is  possible  to  lower  the  value  of  Rl 
as  long  as  the  relay  current  does  not  go  past 
about  250  mA.  (If  you  insist  on  discharging 
your  battery  faster,  then  you  must  modify  the 
circuit  by  either  adding  a  second  relay  or 
adding  the  transistor-switching  circuit  in  Fig. 
4,  In  this  circuit,  the  PNP  transistor  must  be 
large  enough  to  handle  the  current  without 
overheating — and  should  be  mounted  on  a 
heat  sink— and  resistor  R 1  should  have  a  val- 
ue about  20  times  the  value  of  Rl  to  provide 
enough  base  current  to  the  transistor  to  fully 
saturate  it,) 

The  Program 

The  program  to  control  the  circuit  can  be  as 
simple  or  as  complex  as  you  want  it.  For 


example,  the  program  to  discharge  a  15-volt 
battery  to  13  volts  and  then  disconnect  the 
load  could  be  as  simple  as: 

10  MOTOR  ON 
20  V  =  JOYSTK(O)  *  0.26 
30IFV  >=  13THENGOTO20 
40  MOTOR  OFF 
This  program  simply  closes  the  motor  relay 
and  then  loops  in  lines  20  and  30  as  long  as  the 
battery  voltage  is  13  volts  or  more.  Once  the 
voltage  drops  below  13  volts,  it  goes  to  line 
40  and  shuts  off  the  load  by  opening  the  motor 
relay.  Though  the  above  program  works,  the 
computer  is  capable  of  doing  much  more. 
The  program  listing  shows  the  program  1  use. 
When  you  start  the  program,  the  first 
screen  is  a  menu  listing  the  possible  choices  at 
that  point.  You  may  get  the  following  menu  at 
any  time  by  pressing  the  H  (Help)  key: 
BATTERY  TEST  PROGRAM 
BY  PETER  A.  STARK  K20AW 
C— CALIBRATE 
H— HELP 

L-TURN  LOAD  ON 
N-TURN  LOAD  OFF 
P— PRINT  ON  PRINTER 
S— START  TEST 

V-ADJUST  VOLTAGE  CUTOFF 
Calibrate .  As  described  earlier,  the  value 
of  K  may  have  to  be  adjusted  for  best  accura- 
cy. Although  the  program  sets  K  equal  to 
0.26  (my  value),  another  value  may  he  more 
accurate  for  your  particular  combination  of 
resistors.  The  Calibrate  mode  lets  you  adjust 
K  for  best  results.  Simply  connect  your  bat- 
tery to  the  circuit,  connect  an  accurate  meter 
across  the  battery,  and  press  C.  The  program 
will  display  the  following: 
PRESENT  CONVERSION  CONSTANT 
IS  ,26 

ENTER  MEASURED  VOLTAGE; 
(MINUS  NUMBER  TO  QUIT): 
You  should  now  enter  the  actual  measured 
battery  voltage,  and  the  new  value  of  K  will 
be  displayed  and  placed  into  the  program, 
(Once  you  calibrate  the  voltage  reading  this 
way,  you  may  find  it  more  convenient  to  put 
the  correct  value  of  K  into  line  70  of  the 
program  so  you  don't  have  to  do  the  calibra- 
tion each  time  you  use  your  circuit,) 
Help ,  You  may  press  H  at  any  time  that  the 


Radio 

Battery  Rating 

Current  (mA) 

Discharge  Time 

5-W  HT-220 

15  V,  450  mAh 

150  mA 

3  hours 

1-W  HT-220 

15  V  225  mAh 

150  mA 

1.5  hours 

Yaesu  FT-208R 

10.6  V(  450  mAh 

108  mA 

4,2  hours 

Kenwood  TH-21  AT 

7.2  V,  180  mAh 

72  mA 

2.5  hours 

Table  /.  Ratings  for  some  radio  batteries. 
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1560  [F    ¥*D    THEN    ]5BD 

1570  K=V  /  JQttTKfOl 

1560  PRINT  -Kill  CONVERSION  CONSTANT 

1590  RETURN 

2000  TURN  ON  LOAO 


p       u 


to  oumHH 


IS 


IF  U|   Tl€«l  RETURN  ELSE  L»l 

GOSUB  4500    i   PRLKT  §460,   "HO  LOW  VOLTAGE*:    V 

IF  P--2  THC«  PRINT  #2*   *NQ  LOAO  VOLTAGE" J   V 

nOTQR  ON 

GQ5U8  500  "GET  TIME 

IF  P=-£   THEN  PRINT  (-Z.   "LOAD  ON  AT     1,l    T| 

PR]NT    "LOAD  ON  AT     -j    If 

GOSUB  4500    i   PRINT   "LOADED  VOLTAGE"!    V 


2090      ir   P--2  THEN  PRINT  #-2.   -LOADED  WLTAGE'l  V 
£100     RETURN 

2500     'TURN  OFF   LOAD 


251D 
252  D 
2530 
25J0 
2550 
2560 
25T0 
2SM 
2S90 

2600 

3000 
3010 
3020 
•j  in 
3040 
3050 

1070 


3094 

1100 


IF  L=0  THEN  RETURN  ELSE  L=0 

GOSUB  4500  ;  PRtNT  04BOT  "LOADED  VOLTAGE":  V 

tF  P--2  THEN  PRINT  *-2,  "LOADED  VOLTAGE":  w 

NO TOR  OFF 

GOSUB  500  "GET   TtlC 

IF  R.-Z  THEM  PRINT  |-Z.    -LOAD  OFT  AT  't    Ti 

PRINT   "TOAD  OFF   AT   '%    Tf 

SOUND   210*2 

RETURN 

'PRINT  ON  PRINTER 
CIS 

PRIN1    "       PRINT  ItEMT    :    PRINT 
PRINT  "P  -  PRESENT  DATA" 
PRINT  HD  -  SAVED  DATA" 
PRINT   *G  -  GRAPH  SAVED  DATA- 
PRINT  -ANYTHING  ELSE  -  QUIT* 
KfttlMCTt    *    IF   *>  =  "    THEN   3060 
JF  A|  =  -P"  THEN  3  MO 
IF  AI--D-  THIN  J|70 
IF  Af^*G*  THEN  J250 
RETURN 


3H6  'PRINT  TINE 

3120  GOSUB  500   ;   GOSUB  4500 

3130  IT   Tf*""  THEN  RETURN 

3140  PRINT   #-2.    "TIDE   *   ihi    T»t    " 

3150  CLS   i  RETURN 

3160  'PRINT   SAVED  ARRAY 

Jllg  IF  *€■*  THEN  CLS  I   RETURN 

3160  PRINT  %-Z.    "TIHE-.  *«3LT5,■ 

3190  FOR   1=1   H>  Pft>l 

1266  PRINT  t-2.   T|||>.   WJll 1 

3210  NEAT    I 

3220  PRINT  #-2 

32.30  CLS   l   RETURN 

3240  "GRAPH  5AVED  DATA 

3250  IF  NC-l  THEN  CLS  :   RETURN 

3260  FOR   1*1  TO  K£M 
3270  *>IHT(UQ{])/K/Z   »    .!> 

3260  IF   A>14   THIN  PRINT   |    . 

I2fO  IF   ACml4   THEN  PRINT  §-2 

3300  NEAT    I 

3310  PRINT  %~l 

3320  CtS    I   RETURN 

3500  '    START  TEST 


V0LT5   -"i    V 


VOtll:    TAfltAl; 
TABEAJ:   — : 


TAfillS):   ¥0(1) 


3510 
3520 
3530 
35  4Q 
3550 
IStfl 
35TQ 
35BB 

3600 

J630 
3620 

3630 

4000 
4010 
4020 
HI. 
404Q 
4050 

•07( 
««8C 

4090 

4  MO 
4L20 
4130 
4L40 
4150 
4160 
4170 
4180 
4190 
4200 
4210 


"STARTING  TEST" 

PRINT  "PRESENI 


FN  3  NT 

4500  :  PRINT  "PRESENl  VOLTAGE  IS  Mt  V 

"PRESENT  HI*  ■  OO;Q0iO0* 

-HOW  OFTEN  DO  tOU  WANT  DATA   UK" 

A1NUTE5I-:   It 
=0  OR  N>60  THEN  3540 


CLS    > 

GOSUB 

PRINT 

PRINT 

INPUT 

if  nti 

-   -*i600 

GOSUB  4000  'GET  WOLTAGE   CUTOFF  DATA 

INPUT  -BEPORT  Qh  TV  OR  PRINTER'S   At 

IF   LEFTHAl»n*-T-  THEN  P^O  ELSE    ir  L£TTll*i.l  J--P*  THEN  P*-2  ELSE  GOTO  3S90 

TIMER  *   0    i    T-0   :   PT  ±   0 

i>JSUB  2000 

RETURN 


'DEFINE   NEW   VOLTAGE   CUTOFF 

GOSUB  4500    :    PRINT  "PRESENT   HEASUREO  VOLTAGE    IS 
PRINT  "PRESENT  CUTOFf   YOLTaGE    IS*.   C 
■00  YOU  KANT  TO  SPEClfY  A  NCN  * 
■       V  -  VOLTAGE  CUTOFF- 
1       P  ■  PERCENTAGE  CUTOFF- 
•       L  -   LEAVE  AS    1ST    ~ 
i    IF  Af*»-   THEN  4070 
THEN  4120 


»i    V 


THEN 
THEM 


4150 
4200 


PRINT 

PRINT  " 

PRINT    ~ 

PRINT  * 

4f*lNK£YJ 

If    41* "V* 

IT    At="P" 

IF    A«»-L* 

GOTO   4030 

INPUT   "ENTER  VOLTAGE 

IF  C<*0  OR  CM  7  THEN 

GOTO  4200 

INPUT   -ENTER  HON) HAL 

IF   C**0  OR  C>1*  THEN 

INPUT   -ENTER  PERCENTAGE   AT 

IF   P<*0  OR  P>iOO  THEN  4170 

C*C*P^IOD 

PRINT   1CM  CUTOFf   VILL  6£   AT 

RETURN 


4120 


I  C 


VOLTAGE 
4150 

HtlOf 


TO  CUT-:   P 


ki  C 


450 D  'READ  VOLTAGE 

45 ID  V  -  JOY5TK{01  *  K 

4S2Q  V  «  [NT  (VIOO  *  ,5)  /  100 

4530  RETURN 


Program  listing. 


program  is  running  to  get  the  menu,  but  if  you 
remember  the  commands  you  need  not  get  the 
menu— you  can  just  type  the  required  single- 
letter  command  at  any  time. 

Load,  No  Load .  These  two  commands  sim- 
ply operate  the  load  relay.  Each  time  you  do 
so,  the  corresponding  time  will  be  displayed 
on  the  screen  or  printer. 

Printing .  P  will  give  you  a  new  menu: 
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PRINT  MENU 

P— PRESENT  DATA 

D— SAVED  DATA 

G-GRAPH  SAVED  DATA 
ANYTHING  ELSE— QUIT 

All  of  these  commands  require  a  printer,  C 
prints  the  current  time  and  battery  voltage;  D 
and  G  print  and  graph,  respectively ,  saved 
data  (more  on  this  later). 


Start  Test.  This  is  the  command  which 
starts  the  battery  test  process.  Pressing  S  will 
give  you  the  following: 

STARTING  TEST 

PRESENT  VOLTAGE  IS  ... 

PRESENT  TIME  =  00:00:00 

HOW  OFTEN  DO  YOU  WANT  DATA 

(IN  MINUTES)? 

At  this  point,  you  specify  how  often  you 


want  the  program  to  print  or  display  the  time 
and  voltage.  Then  the  program  continues 
with 
PRESENT  MEASURED  VOLTAGE  IS. . . 
PRESENT  CUTOFF  VOLTAGE  IS  0 
DO  YOU  WANT  TO  SPECIFY  A  NEW 
V— VOLTAGE  CUTOFF 
P— PERCENTAGE  CUTOFF 
L-LEAVE  AS  IS? 
The  present  measured  voltage  is  the  battery 
voltage  as  currently  measured  with  no  load. 
The  cutoff  voltage  is  the  minimum  voltage 
you  want  the  battery  to  discharge  to  before 
disconnecting  the  load  resistor.  This  value  is 
set  in  line  1 10  of  the  program  and  presently 
defaults  to  0  volts,  but  you  can  change  line 
1 10  to  default  to  any  other  value. 

Alternatively,  you  can  specify  a  new  cutoff 
voltage  at  this  point  in  one  of  two  ways — as  an 
actual  voltage  (with  the  V  option)  or  as  a 
percentage  of  rated  voltage  (with  the  P  op- 
tion). If  you  choose  P,  then  the  program  will 
ask  you  for  the  nominal  battery  voltage  and  a 
percentage  at  which  to  cut  off  the  load.  For 
example,  to  discharge  a  \  5- volt  battery  down 
to  90%  of  its  rated  voltage  (i.e.,  13.5  volts) 
you  would  enter  15  volts  and  90  percent. 

The  final  question  will  be  REPORT  ON 
TV  OR  PRINTER?  You  can  answer  with 
either  TV  (or  just  T)  or  PRINTER  (or  just  P) , 
If  you  have  a  printer,  then  the  P  option  will 
print  the  time  and  voltage  on  the  printer;  the  T 
option  will  display  only  on  the  TV  screen. 

Once  you  answer  this  final  question,  the 
program  closes  the  Load  relay  and  starts  to 
monitor  the  battery  voltage.  The  top  of  the 
screen  will  display  the  present  data  like  this: 
TIME  00:00:00 
VOLTAGE  15 
LOAD  ON 
The  time  will  increment  each  second  and 
the  battery  voltage  will  be  displayed  continu- 
ously below  it.  At  the  same  time,  the  bottom 
of  the  screen  (and  the  printer,  if  you  have 
selected  il)  will  keep  track  of  lime  and  battery 
voltage.  For  example.  Fig.  5  shows  the  print- 
ed display  for  a  very  weak  1 5 -volt,  225 -mAh 
Motorola  HT-220  battery , 

In  addition  to  displaying  or  printing  the 
time  and  voltage,  the  program  also  saves 
these  in  the  T$  (time)  and  VO  (voltage)  arrays 
dimensioned  in  line  20.  The  D  and  G  options 
in  the  print  menu  allow  us  to  print  or  graph 
this  data  after  the  test  is  completed.  The  graph 
routine  is  set  up  for  a  32-column  printer  (such 
as  the  Radio  Shack  TP-10),  so  it  is  very  low 
resolution;  you  may  want  to  remove  the  /2  in 
line  3270  to  get  a  wider  display  on  better 
printers.  Fig.  6  simulates  the  graph  for  the 
data  shown  in  Fig.  5;  the  vertical  axis  is 
voltage  and  the  horizontal  axis  is  time. 


Calculating  Battery  Capacity 

The  clock  time  for  the  program  is  derived 
from  the  real-time  clock  of  the  CoCo  as  read 
by  the  TIMER  function.  It  is  quite  accurate. 
although  it  may  lose  a  few  tenths  of  a  second 
during  long  printouts.  Since  the  time  when 
the  load  is  disconnected  is  printed ,  it  is  easy  to 
determine  how  well  the  battery  meets  its 
specifications, 

NiCd  battery  capacity  is  rated  in  mAh  (mil- 


NO  LOAD  VOLTAGE  15.6 

LOAD  ON  AT  00:00:00 

LOADED  VOLTAGE  12,4€ 

00:01 :00 

12  46 

00:02:00 

1248 

00:03:00 

12.22 

00:04:00 

12.22 

LOADED  VOLTAGE  1 1 .96 

LOAD  OFF  AT  00:04:41 

00:05:00 

14.82 

I      00:05:00 

15.06 

Fig.  J.  Sample  program  printout. 

liampere  hours)  or  Ah  (ampere  hours),  the 
product  of  discharge  current  times  discharge 
time.  For  example,  a  I  -Ah  battery  should  last 
1  hour  at  1  Amperet  2  hours  at  1/2  Ampere, 
1/2  hour  at  2  Amperes,  or  9  hours  at  1/9 
Ampere,  In  practice,  though,  there  arc  two 
other  factors  which  must  also  be  considered. 

First,  what  do  we  mean  by  a  battery  * 'last- 
ing **?  How  low  do  we  let  its  voltage  drop 
before  we  give  up  on  il?  Most  manufactur- 
ers let  their  batteries  discharge  down  to  either 
1,1  or  1.0  volts  per  cell  in  determining  cell 
capacity. 

The  second  factor  is  the  Tact  that  the 
product  of  discharge  time  and  discharge  cur- 
rent varies  with  the  rate  of  discharge.  For 
example,  a  1-Ah  battery  which  lasts  an  hour 
at  1  Ampere  load  (which  is  called  the  "one- 
hour"  discharge)  may  last  slightly  more  than 
two  hours  at  1/2  Ampere,  and  slightly  less 
than  1  /2  hour  at  2  Amperes, 

Since  discharging  a  battery  at  a  lower  cur- 
rent than  the  one-hour  rate  produces  a  larger 
time  x  current  product,  many  manufacturers 
rate  their  batteries  not  in  terms  of  a  one-hour 
discharge,  but  in  terms  of  two  or  even  more 
hours,  This  complicates  our  calculations 
since  we  seldom  know  how  any  particular 
battery  is  supposed  to  be  rated! 

Nevertheless,  assuming  that  the  battery's 
mAh  or  Ah  rating  is  constant  results  in  a 
fairly  small  error.  In  particular,  since  our 
100-Ohm  load  resistor  results  in  discharge 
times  of  two  or  more  hours  in  most  cases,  we 
should  expect  the  product  of  discharge  time 
and  the  discharge  current  to  equal  or  exceed 
the  battery  rating— if  the  battery  is  in  good 
shape,  properly  charged,  and  discharged 
down  to  the  correct  level  of  1.0  or  1,1  volts 
per  cell,  depending  on  the  manufacturer. 

Hence,  to  calculate  the  actual  capacity  of 
the  battery,  set  the  discharge  cutoff  voltage  to 
1 .0  or  1 . 1  volts  per  cell,  let  the  program  time 
the  discharge,  and  then  multiply  the  time  in 
hours  (convert  minutes  into  fractions  of 
hours)  by  the  discharge  current  (which  is 
approximately  equal  to  the  rated  battery 
voltage  divided  by  the  value  of  Rt). 

The  only  question  is  whether  we  should  go 
down  to  1,0  or  1.1  volts  per  cell.  Although 
1 ,0  volts  per  cell  is  used  by  manufacturers,  in 
practice  it  might  be  a  good  idea  to  stop  at  L 1 
volts  to  avoid  reverse-charging  of  weak  cells. 
This  will  result  in  a  lower  apparent  battery 
capacity,  but  the  difference  should  not  be 
more  than  about  10%, 


12.48 
12.48 
1222 
12.22 

14.82 
15.08 


Fig.  &  Plot  of  data  in  Fig.  JT 
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TO 

JOTS  TiCH 

POST 


Fig.  Z  Scale  Expander  Circuit. 

Improvements 

You  can  probably  think  of  many  ways  of 
improving  the  circuit  or  program,  but  I  have 
found  it  quite  satisfactory  for  my  purposes. 
Nevertheless,  the  circuit  does  have  one  disad- 
vantage—the limited  accuracy  in  measuring 
battery  voltage  caused  by  the  limited  resolu- 
tion of  the  A/D  converter.  Although  we  could 
build  a  better  A/D  circuit,  there  is  a  much 
easier  way  of  improving  the  resolution  by  a 
factor  of  two  or  three,  and  that  is  by  expand- 
ing the  scale.  This  involves  a  fairly  simple 
change  to  the  voltage-divider  circuit  as 
shown  in  Fig.  7. 

In  this  circuit*  the  10- volt  zener  does  not 
conduct  until  the  input  vottage  rises  above  10 
volts,  and  so  the  A/D  converter  indicates  0 
output  for  any  voltage  below  10  volts.  Once 
the  battery  voltage  exceeds  10  volts,  howev- 
er, the  diode  subtracts  10  volts  from  the  input 
and  the  A/D  gets  the  battery  voltage  minus  10 
volts.  Hence,  a  14-volt  battery,  for  instance, 
sends  only  4  volts  to  the  A/D  converter. 

Now,  instead  of  the  A/D  convener  having 
to  cover  the  entire  range  from  0  to  15  volts  in 
its  63  steps,  it  has  only  to  cover  the  range 
from  10  volts  to  15  volts.  Since  it  divides  the 

range  into  64  steps,  the  error  is  now  just  5/64, 
or  just  about  0+8  volts.  Note,  though,  that 
making  such  a  change  requires  that  the  pro- 
gram also  be  changed  to  compute  the  actual 
voltage  with  a  slightly  different  formula.  De- 
pending on  the  characteristics  of  the  10-volt 
zener  diode,  some  additional  program 
changes  may  be  required  to  compensate  for 
non-linearities  in  the  voltage  readout. 

Conclusion 

The  circuit  and  program  described  here  are 
handy  applications  of  a  small,  inexpensive 
computer  toward  a  very  useful  job.  They 
provide  a  simple  and  cheap  solution  (assum- 
ing you  already  have  the  computer)  to  a  prob- 
lem which  would  require  a  fairly  complex 
and  expensive  circuit  if  you  wanted  to  do  the 
same  thing  some  other  way ,  ■ 
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Individual  (noncommercial) , 25c  per  word 

Commercial  .*.../, 60c  per  word 

Prepayment  by  check  or  money  order  is  required  with  your  ad.  No 
discounts  or  commissions  are  available.  Please  make  your  payment  to 
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Magazine,  WGE  Center,  Peterborough  NH  03458-1 194. 


MILITARY  TECHNICAL  MANU- 
ALS for  old  and  obsolete  equip- 
ment. 60-page  catalog,  $3.  Mili- 
tary Technical  Manual  Service, 
2266  Senasac  Ave.,  Long  Beach 
CA  90815.  BNB045 

HAM  RADIO  REPAIR,  tube 
through  solid  state.  Robert  Hall 
Electronics,  PO  Box  8363,  San 
Francisco  CA  94128;  (408)-729- 
8200.BNB219 

QSLs  to  order.  Variety  of  styles, 
colors,  card  stock.  W4BPD  QSLs, 
PO  Drawer  DX,  Cordova  SC 
29039.  BNB260 

THE  DX'ERS  MAGAZINE.  Up-to- 
date,  informative,  interesting. 
Compiled  and  edited  by  Gus 
Browning  W4BPD,  DXCC  Honor 
Roll  Certificate  2-4.  Send  for  free 
sample  and  subscription  informa- 
tion today.  PO  Drawer  DX,  Cor- 
dova SC  29039,  BNB261 

INDIVIDUAL  PHOTOFACT  FOL- 
DERS. #1  to  41400,  $3  postpaid. 
Loeb,  414  Chestnut  Lane,  East 
Meadow  NY  1 1 554.  BNB31 2 

IRM A— International  Mission  Ra- 
dio Association.  Forty  countries, 
800  members.  Assists  missionar- 
ies with  equipment  loaned,  week- 
day net.  14.280  MHzt  2-3  p.m. 
Eastern.  Brother  Bernard  Frey,  1 
Pryer  Manor  Road,  Larchmonl  NY 
10538.  BNB326 

ELECTRON  TUBES:  receiving, 
transmitting,  microwave— all 
types  available.  Large  inventory 
means  next-day  shipment  in  most 
cases.  Daily  Electronics,  PO  Box 
5029,  Compton  CA  90224;  (213)- 
774-1255,  BNB330 


RADIO  TRANSCRIPTION  DISCS 

WANTED.  Any  size,  speed. 
W7FIZ— WG,  Box  724,  Redmond 
WA  98073-0724.  BNB347 

ELECTRON  TUBES— Radio  and 
TV  types.  80%  off  list  price— huge 
inventory!  Also,  industrial  types, 
Send  for  free  catalog  today  or  call 
toll-free  (800)-22 1-5802,  Box  SC, 
Transleteronics,  Inc.,  1365  39th 
St.,  Brooklyn  NY  1 1218.  BNB370 

CABLE  TV  CONVERTERS  and 

equipment.  Plans  and  parts.  Build 
or  buy.  For  information,  send  an 
SASE  to  C  &  D  Electronics,  PO 
Box  1402,  Dept.  73,  Hope  AR 
71801.  BNB383 

QSLs— 100  for  $6.50.  SASE  for  a 
sample:  Ken  Hand  WB2EUF,  PO 
Box  708,  East  Hampton  NY 
11937.  BNB388 

MARINE  RADIO:  Marconi 
Canada  CH-125  synthesized  AM! 
SSB  transceiver,  22  channels  on 
4,  8,  and  12  MHz,  125  Watts,  12  V 
dc.  Never  used,  list  $1995,  asking 
$1495.  Perry  Donham  KW10,  70 
Rte.  202  North,  Peterborough  NH 
03458.  BNB47 

XEROX  MEMORYWRITER  — 
parts,  assemblies,  boards,  manu- 
als, Free  help  with  service  prob- 
lems. W6NTH,  Box  250,  Benton 
AR  72015;  (501  J-776-0920. 
BNB404 

DOCKING  BOOSTERS— Fantas- 
tic 30-Watt  (50-Watt  with  GaAsFet 
preamp)  console  amplifiers  for 
your  VHF  or  UHF  hand-held 
transceiver,  from  $129.95.  Write 
for  free  catalog  of  all  our  commu- 


nications products.  Skywave  Ra- 
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dio,  Box  Q-1 1  943  Boblett,  Blame 
WA  98230.  BNB407 

HAM  TRADER  YELLOW 
SHEETS,  in  our  24th  year.  Buy, 
swap,  sell  ham-radio  gear.  Pub- 
lished twice  a  month-  Ads  quickly 
circulate — no  long  wait  for  results. 
SASE  for  sample  copy.  $10  for 
one  year  {24  issues),  PO  Box 
2057,  Gien  Ellyn  IL  60136-2057, 
BNB412 

QSL  CARDS— Look  good  with  top 
quality  printing,  Choose  standard 
designs  or  fully  customized  cards . 
Better  cards  mean  more  returns  to 
you.  Free  brochure,  samples. 
Stamps  appreciated.  Chester 
QSLs,  Dept.  A,  310  Commercial, 
Emporia  KS  66801 .  BNB434 

KENWOOD  430S  OWNERS! 

Stop  Scan  stops  the  scan  on  busy 
channels.  After  they  clear,  scan 
continues  automatically!  Re- 
viewed in  73 2/85.  $1 9.95  (assem- 
bled $29.95).  Shipping  $2.50. 
JABCO,  R1  Box  386,  Alexandria 
IN  46001.  BNB438 

NEW  Spectrum  Analyzer/Monitor 
Receiver  kit  $60.  Send  SASE  for 
details.  Science  Workshop,  Box 
393,  Dept,  73,  Bethpage  NY 
11714.  BNB440 

MARCO— Medical  Amateur  Ra- 
dio Council,  Ltd.  Operates  daily 
and  Sunday  nets.  Medically  ori- 
ented amateurs  (physicians,  den- 
tists, veterinarians,  nurses,  phys- 
io-therapists, lab  technicians, 
etc.)  invited  to  join.  Presently  over 
550  members.  For  information, 
write  MARCO,  Box  73's,  Acme  PA 
15610.  BNB441 

1986  'BLOSSOMLAND 
BLAST"  Sunday;  October  5, 
1986-  Write  "BLAST,"  PO  Box 
175,  St.  Joseph  Ml  49085. 
BNB446 

YAESU  OWNERS— Hundreds  of 
modifications  and  improvements 
for  your  rig.  Select  the  best  from 
1 4  years  of  genuine  top-rated  Fox- 
Tango  Newsletters  by  using  our 
new  32-page  Cumulative  Index. 
Only  $5  postpaid  (cash  or  check) 
with  $4  rebate  certificate  cred- 
itable toward  newsletter  purchas- 
es. Includes  famous  Fox-Tango 
Filter  and  Accessories  Lists.  Milt 
Lowens  N4ML  (Editor).  Box 
15944,  W.  Palm  Beach  FL  33416; 
(305)-683-9587-  BNB448 

C-64  AND  C-128  SOFTWARE: 

Send  SASE  for  list.  PO  Box  387, 
Chillicothe  OH  45601 .  BNB449 

K7NH  SATELLITE-TRACKING 
PROGRAMS  with  world  map  and 


real-time  operation.  Fastest  and 
easiest  to  use  full-featured  pro- 
grams available.  Hundreds  sold. 
Timex  and  VIC-20,  $15-  C-64, 
$18.  IBM,  $24.  N  H  Enterprises, 
22104  66th  Ave.  West,  Mtlk.  Terr. 
WA  98043.  BNB453 

BEAM  HEADING  CHART:  10- 
page  report  in  binder  with  9  data 
fields  calculated  from  your  exact 
QTH  to  over  540  DX  locations. 
$9,95  from  John  Daley  KB6JGH, 
PO  Box  4794h  San  Jose  CA 
95150.  BNB454 

TOWER  CLIMBING  SAFETY 
BELTS  and  accessories.  Free 
specs.  Avatar  Mag,,  1147  N, 
Emerson  #7,  Indianapolis  IN 
46219-2929.  BNB458 

POWER  LINE  or  electrical  noise 
bothering  you?  Learn  causes,  de- 
tection methods,  and  cures  from 
former  power  company  communi- 
cations technician.  $3,50-  John 
W.  Spence  AC5K,  Dept.  73,  465 
Creekwood  Drive,  Silsbee  TX 
77656.  BNB461 

CB-TO-10  METERS:  FM  kits,  fre- 
quency modification  hardware, 
plans,  books,  high-performance 
accessories.  Catalog  $2.  CBCI, 
Box  31500A,  Phoenix  AZ  85046. 
BNB463 

FIND  OUT  what  else  you  can  hear 
on  your  general-coverage  trans* 
ceiver  or  receiver.  Join  a  short- 
wave radio  listening  club.  Com- 
plete information  on  major  North 
American  clubs  and  sample 
newsletter  $1*  Association  of 
North  American  Radio  Clubs.  PO 
Box  462,  Northfield  MN  55057. 
BNB464 

HAMFEST  Sunday,  September 
21,  1986.  LIMARC  sponsors  the 
ARRL  Long  Island  Hamfair  at  the 
New  York  Institute  of  Technology, 
Route  25AflMorthern  Blvd.,  Old 
Westbury  NY.  Outdoor  tailgating, 
no  reservations  needed.  Sellers' 
car  space  $5,  general  admission 
$3.  Wives,  children,  and  sweet- 
hearts free.  All  hams  must  buy  a 
ticket!  Exit  39  North,  Rte.  495, 
north  on  Gien  Cove  Road,  two 
miles  to  25A,  turn  right  one  mile  to 
site.  Talk-in  on  146.85.  Food  and 
refreshments  available  and  many 
awards  to  attendees.  Open  7:30 
a.m.  for  sellers,  9  a.m.  for  buyers. 
If  further  info  is  needed,  call  the 
LIMARC  info  hot  line  at  (516)-796- 
2366  or  Hank  Wener  WB2ALW  at 
night  at  (516)-484-4322,  BNB465 

READ  ALL  ABOUT  ITl  This  is  the 
one  you've  heard  about.  The 


Comprehensive  Guide  to  Unusual 
Online  Services.  The  weird,  tanta- 
lizing, and  bizarre.  The  secrets. 
Find  partners  online.  Find  the  tnvi- 
tation-onJy  services  and  bulletin 
boards.  $24.95;  Saunders  and 
Pierce  Publishing,  PO  Box  243, 
Dept.  At  Flushing  NY  11379. 
BN84S6 

IBM/APPLE  COMPUTER  7-band 
WAS/DXCC  "Hamlog"  program. 
Full-feature  editing*  Apple $19.95, 


IBM  $24,95.  KA1AWH,  PO  Box 
2015,  Peabody  MA  01960,  BNB467 

PRIME  SPACE  on  the  classroom 
wall  ewaits  your  super  QSL.  In  re- 
turn we  might  send  you  our  QSL 
Of  The  Week  Award.  Send  your 

card  today  and  no  matter  what, 
you  will  get  hung  in  the  Big  Apple. 
WB2JKJ1s  Crew  at  Junior  High 
School  22  on  Manhattan's  Lower 
East  Side  wants  your  wallpaper. 
BNB468 


ROHN  TOWERS— Wholesale  di- 
rect to  you.  34%  discount  from  the 
Rohn  dealer  price.  All  products 
available.  Also,  very  low  prices  on 
Antenna  Specialists  antennas 
and  Andrews  Heliax.  Write  or  call 
for  catalog  and  price  list.  Hill  Ra- 
dio, 2503  G.  E.  Road,  Blooming* 
ton  IL  61701-1405;  (309J-663- 
2141.BNB469 

DIGITAL  AUTOMATIC  DIS- 
PLAYS for  FT-101S,  TS-520S, 


Collins,  Swanp  and  all  others. 
Six  1/2"  digits  5M  wide  by  1- 
1/4"  high  metal  cabinet.  Send  S1 
for  information  and  receive  a 
525  discount  Includes  com- 
parisons of  the  simple  "BCD" 
readouts  found  in  new  radios  and 
our  'Calculating  Frequency 
Counter"  readouts.  Please  be 
specific.  Grand  Systems,  Dept*  AP 
PO  Box  3377,  Blaine  WA  98230, 
BNB470 


QPECIAL  EVENTS 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-availabte  basis.  The  follow- 
ing information  should  be  in* 
eluded  in  every  announcement: 
sponsor,  event,  date,  time,  piece, 
city,  state,  admission  charge 
(if  any),  features,  talk-in  fre- 
quencies, and  the  name  of 
whom  to  contact  for  further  in- 
formation. Announcements  must 
be  received  by  73  Magazine 
by  the  ftrst  of  the  month,  two 
months  prior  to  the  month  in 
which  the  event  takes  place.  Mail 
to  Editorial  offices,  73  Magazine, 
WGE  Center,  Peterborough,  NH 
03458-1194, 

LABOR  DAY  TRAVEL 
AUG  30-SEP  1 

The  TrUCity  ARC  will  oper- 
ate special-event  station  KA1BB 
from  the  WaterforrX  Connecticut, 
I-95  weigh  station  to  promote  safe 
Labor  Day  holiday  auto  travel. 
This  evenl  is  in  conjunction  with 
the  fourth  annual  Stay-Awake 
Coffee  Stop  offered  by  BSA  Troop 
24  of  Niantic,  Connecticut.  Mo- 
bile  operators  are  especially  en- 


couraged to  call.  Operation  will 
be  from  1700  UTC  August  30 
through  2300  UTC  September  1 
on  14.295,  7.245,  and  3.395 
phone  and  on  7,130  CW.  Talk- 
in  on  146,52  and  CB  channel 
19.  QSL  via  Tri-City  ARC,  PO  Box 
686,  Groton  CT  06340,  For  fur- 
ther information,  please  contact 
Bob  Dargel  KA1BB,  8  Willow 
Lane,  East  Lyme  CT  06333; 
(203)-739-6016  or  (203)-446- 
7325  (work). 

OK  CORRAL 
AUG  30-SEP  1 

The  Old  Pueblo  RC  will  operate 
special-event  station  W7GV  from 
1 300  UTC  August  30  to  2200  UTC 
September  1 ,  from  the  famous  OK 
Corral  at  Tombstone,  Arizona,  site 
of  the  famous  shoot-out  between 
the  Earps  and  Clantons  in  18S1 ,  in 
celebration  of  the  Rendezvous  of 
the  Gunfighters.  Frequencies: 
SSB— 21 .380, 14.280,  7.280,  and 
3.980;  CW— 14.060.  7.130,  and 
3-730-  Send  a  QSL  with  an  B-1/2  x 
1 1  envelope  and  40  cents  postage 
to  W7GV,  PO  Box  42601 ,  Tucson 
AZ  85733. 


PLYMOUTH  FALL  FESTIVAL 
SEP  4-7 

The  Stu  Rockafellow  ARS  will 
operate  station  W8NJH  on  Sep- 
tember 4-7  to  celebrate  its  25th 
anniversary,  in  conjunction  with 
the  Plymouth,  Michigan,  falf  festi- 
val Frequencies:  phone— 10  kHz 
from  the  lower  end  of  the  General- 
class  bands;  CW— center  of  the 
Novice  bands.  Certificate  will  be 
issued  for  QSL  and  SASE.  QSL 
viaWSNJHorWDSIAE. 

WINDSOR  ME 
SEP  6 

The  Augusta  Emergency  Ama- 
teur Radio  Unit  will  sponsor  the 
Windsor  Hamfest  on  September  6 
at  the  Windsor,  Maine,  Fair- 
grounds. Gate  donation  is  $1P 
camping  $3  per  night  or  $5  for  two 
nights.  Talk-in  on  146.22/.82.  For 
further  information,  contact  Dot 
W1TGY  and  Phil  Young  W1JTH, 
47  Longwood  Avenue,  Augusta 
ME  04330;  (207J-622-1385, 

UNIONTOWN  PA 
SEP  6 

The  Uniontown  ARC  (W3PIE) 
will  hold  its  37th  annual  Gabfest 
on  September  6  on  the  club 
grounds,  located  on  the  Old  Pitts- 
burgh Road  just  off  Rte.  51  and 
the  119  bypass  in  Uniontown, 
Pennsylvania,  50  miles  south  of 


Pittsburgh.  $3  registration  or  two 
for  $5.  Free  swap-and-shop  setup 
with  registration.  Talk-in  on 
147.645/.045  and  144,57/17;  For 
further  information,  contact 
UARC  Gabfest  Committee,  c/o 
John  T.  Cermak  WB3DOD,  36 
Steel  Street,  PO  Box  433,  Repub- 
lic PA  15475;  (412>-246-2870. 

COACH  PAUL**  BEAR" 

BRYANT  DAY 

SEP  6 

The  West  Alabama  ARS  of 
Tuscaloosa,  Alabama,  will  oper- 
ate special-event  station 
WD4DAT  on  September  6  from 
1300-2300  UTC,  in  honor  of  col- 
lege football  and  coach  Paul 
"Bear"  Bryant.  The  station  will 
operate  on  the  lower  25  kHz  of  the 
General  80-.  40-.  20-,  and  15-me- 
ter bands.  For  an  8-1/2  x  1 1  com- 
memorative certificate,  send  your 
QSL  and  an  SASE  to  WAARS 
Special  Event.  PO  Box  1741, 
Tuscaloosa  AL  35403,  or  to  the 
callbook  address  of  WD4DAT, 

POPCORN  FESTIVAL 
SEP  6 

The  Porter  County  ARC  will  op- 
erate special-event  station  N9RD 
on  September  6,  from  1500-2300 
UTC,  to  celebrate  the  annual 
Orville  Redenbacker  Popcorn 
Festival,  Suggested  frequencies: 


TUBES  —  OVER  2000  TYPES! 

DISCOUNT  PRICES 

Pans,  supplies,  and  literature  for 
tube  type  radios,  micudmg  early  arid 

hard-to-find  lubes. 

*~  H  New  20  page  wholesale  catalog  available "" 

ANTIQUE  ELECTRONIC  SUPPLY 

W8  w  Fir*!  St.  •  Tempt.  Anum  £5281  •  <602j  B94  9503 


**  30    BELDEN  9912  low  icw 
BELDEN  82167  RG-21J 

ttU>EN«237R&* 
BELDEN  925S  RG  MX 


]B5/50Qfl 
195/500  ft. 
]«*500ti 

wreoeh 


19  I 
.33/ It 
or  .32/  ft 
or.ltfft- 


.  r 


AHtPHENOL  Connector*  & 

UG-21D   httype Mate Catf* and  $30O 

UG21D     Fried  *or  9913  eabta      S4.50 

PL^259      UHF  PluginlveO  Si  65 

UG-14S    N  plug  rol/HF  jack         $7 .SO 

UG-B3       Njacf  toUHFptug  %8  sO 

UG-20      N-tvpe  barret  conn  $4  75 

*ETi  I  THOMAS  13-mcn  W-b«ll  statinn  clock  128.95 

SAME  DAY  SHiPPtNG 

f  1CM  Route  10,  E.  Hanover1,  N.J.  07936,  201'aS7-€424 


PACKET  RADIO 
CONNECT-ALARM 


This  TNC  accessory  emits  a  loud  beep  when 
another  station  connects  to  you. 

Mounts  entirely  inside  the  TNC! 

Quick  and  simple  installation  in  the  TAPR 
TNC-2,  Pac-Gom  TNC-200,  AEA  PK-80,  and 
MFJ-1270.  Adjustable  beep  1-9  seconds. 

Complete  Kit  $16.89  *  Assembled  Unit  S22.64 
shipping  add  S2  00 

SENDS  4.S.E  FOR  MORE  INFORMATION 


Watt 


engincEfing 


1 805 \  564-3682 -to  Order 

{B05)  964-Q099  ffch  info 

Visa/ Mastercard  Accepted 

Money  back  guarantee 


P.O.  Box  1848   Goleta,CA  93116 


^98 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 
SG-100F 

delivered 


«  Covers  100  MHz  to  199.999  MHz  In  i  kHz  steps  with 
thumbwheel  dial  *  Accuracy  «•/-  1  pari  per  10  mil- 
lion at  ail  frequencies  *  Internal  FM  ad  \u  si  able  from 
0  to  100  kHz  at  a  1  kHz  rate  •  External  FM  input  ac- 
cepts lonea  or  voice  •  Spurs  and  noise  ai  least  60  dfl 
below  earner  +  Output  adjustable  from  5-500  mV  at 
50  Ohms  *  Operates  on  12  VrJc  &  Vj  Amp  *  Avaria&le 
for  immediate  deft  very  •  $429  96  delivered  *  Add-on 
accessories  available  to  extendi  free,  range  add  infi- 
nite resolution.  AM.  and  a  precision  120  dB  attenua- 
tor •  Call  or  write  for  details  •  Phone  in  your  order  as 

fast  COD  shipment  ^ 

^79 

VANGUARD  LABS 

106-23  Jamaica  Ave.,  Holhs.  NY  11423 
P  hone    (718}  46fr  2720  Mon .  -Thurs 


J 
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phone— 7.250,  14,250,  21.350, 
and  satellite  (if  available).  For  a 
special  QSL,  send  an  SASE  to 
KD9BGt  757  Ransom  Road,  Val- 
paraiso IN  46383, 

WHIPPANY  AT&T  30TH 
SEP  6 

AT&T  Bell  Labs  Whlppany  ARC 
will  operate  station  W2TW  on 
September  6  from  1300-2200 
UTC  to  commemorate  its  30th 
anniversary.  Operation  will  be  in 
the  lower  portions  of  the  10-80- 
meter  General  phone  bands.  A  2- 
meter  station  will  operate  147.63/ 
147.03  (W2TW)  and  144.210.  For 
a  QSL,  send  an  SASE  and  QSL  to 
Rick  Anderson  WB2QOQ,  243 
Mountain  Avenue,  Murray  Mill  NJ 
07974. 

NIAGARA  FALLS  NY 
SEP  6 

The  Ham-O-Rama  and  Com- 
puterfest  '86  will  be  held  on  Sep- 
tember 6,  from  7  a.m.  to  5  p.m.,  at 
the  Niagara  Falls  International 
Convention  Center  in  Niagara 
Falls,  New  York,  Registration  is 
$3.50  in  advance  (before  August 
20}  or  $5  at  the  gate.  Tailgating 
$5;  $5  per  4-foot  flea-market  table, 
$7  after  August  20.  Exams  given. 
Talk-in  on  146.31  /.91  (W2EUP) 
and  14652,  For  more  information, 
contact  Nelson  Oldfietd  W2ZSJ, 
126  Greenaway  Blvd.,  Cheek* 
towaga  NY  14225. 

CHATTANOOGA  TN 
SEP  6-7 

The  8th  annual  Hamfest  Chat- 
tanooga Amateur  Radio  and  Com- 
puter Convention  will  be  held  Sep- 
tember 6-7  at  the  South  Hall  of 
the  new  Convention  and  Trade 
Center,  8-foot  ffea-market  tables 
are  $6  for  one  day  or  $1 0  for  both 
days  {electrical  power  is  $10  ex- 
tra). Exams  given  both  days.  Talk- 
in  on  146,1 9/>79,  For  additional  in- 
formation, write  to  Hamfest 
Chattanooga,  PO  Box  3377,  Chat- 
tanooga TN  37404,  or  call  Nita 
Morgan  N4DON  at  (404)-820- 
2065  (for  dealer  exhibitors)  or  Bar- 
bara Gregory  WA4RMC  at  (615)- 
892-8889  {for  flea  market). 

62ND  ANNIVERSARY  FAIR 
SEP  6-7 

The  Hen  House  Gang  ARC  of 
Bethlehem,  Connecticut,  will  op- 
erate station  W1 FHP  on  Septem- 
ber 6-7  during  daylight  hours. 
Frequencies  will  be  the  10-,  15*, 
20-,  and  40-meter  bands,  SSB 
plus  Novice  CW.  For  a  QSL,  send 
a  first-class  stamp  and  an  address 
label  if  you  have  one  (no  en- 
velopes) to  W1FNP, 


MELBOURNE  FL 
SEP  6^7 

The  Platinum  Coast  ARS  will 
sponsor  its  21st  annual  Mel- 
bourne Hamfest  on  September  6- 
7  at  the  Melbourne  Auditorium 
just  off  U.S.  1  in  downtown  Mel- 
bourne, Florida.  Hours  are  9-5 
Saturday  and  9™4  Sunday.  Admis- 
sion is  $3  in  advance,  $4  at  the 
door.  Table  reservations  limited  to 
two  adjacent  tables.  Exams  given. 
Talk-in  on  146.25/.85.  For  more 
information,  send  an  SASE  to 
PCARS,  PO  Box  1 004,  Melbourne 
FL32901*  Mark  the  envelope  "Ta- 
bles*1 for  table  reservations  or 
"Exams"  for  exam  information. 

BATTLE  OF  LAKE  ERIE 
SEP  6-7 

The  Radio  Association  of  Erie, 
Pennsylvania,  will  operate  station 
W3GV,  from  9  a.m.  to  9  p.m.  on 
September  6  and  from  9  a.m.  to  5 
p.m.  on  September  7,  to  com- 
memorate Commodore  Oliver 
Hazzard  Perry's  victory  at  the  Bat- 
tle of  Lake  Erie  during  the  War  of 
1812.  Frequencies  will  be  7.235 
and  14,235  phone;  7.090  and 
14.090  CW/RTTY.  Special  QSL 
via  W3GV,  PO  Box  844s  Erie  PA 
16512,  or  W3  QSL  Bureau  for  DX 
stations.  Include  a  business-size 
SASE. 

NORWALK  CT 
SEP  7 

The  Fairfield,  NorwaJk,  Stam- 
ford, and  West  Haven  ARAs  will 
sponsor  the  Fairfield  County 
Hamfest  on  September  7,  from  9 
a.m.  to  5  p.m.,  at  the  Norwalk  Na- 
tional Guard  Armory,  immediately 
off  Exit  38  Merritt  Parkway.  Ad- 
mission is  $3,  tailgating  $5,  tables 
$10t  power  free.  Talk-in  on 
147.39/.99  and  146.52.  For  early 
registration,  write  to  PO  Box  326, 
West  Haven  CT  06516. 

LA  PORTE  IN 
SEP  7 

The  La  Porte  and  Michigan  City 
ARCs  will  hold  their  combined 
Summer  Hamfest  on  September  7 
at  the  La  Porte  County  Fair- 
grounds, located  on  State  Road 
2  on  the  West  Side  of  La  Porte, 
Indiana.  Inside  tables  $3,  paved 
selling  area  outside.  Talk-in  on 
146.52. 

BUTLER  PA 
SEP  7 

The  Butler  County  ARA  will 
sponsor  the  Butter  Hamfest  on 
September  7,  from  9  a.m.  to  4 
p.m.,  at  the  Butler  Farm  Show 
Grounds  at  Roe  Airport  in  Butler, 
Pennsylvania.  Mobile  check-ins 


until  noon  on  147.96/.36,  Direc- 
tions on  147.84/.24.  $1  admis- 
sion, children  under  12  free.  Free 
outdoor  flea  market,  Indoor  flea 
market,  $5  per  8-foot  table.  For 
more  information,  contact  John 
K3HJH,  174  Oak  Hills  Heights, 
Butler  PA  16001 ;  (41 2)-283-9403. 

MISS  AMERICA 

PAGEANT  WEEK 

SEP  7-1 4 

The  Southern  Counties  ARA 
will  operate  special-event  station 
K2BR  during  the  week  of  Septem- 
ber 7-14,  from  the  Miss  America 
Pageant  in  Atlantic  City,  New 
Jersey.  Frequencies:  phone — the 
lower  25  kHz  of  the  General-class 
band;  CW— the  lower  65  kHz; 
7.125  and  21.150  in  the  Novice 
band.  For  a  QSL  send  your  QSL 
and  an  SASE  to  SCARA,  Box  121, 
Linwood  NJ  08221 . 

LOS  ALTOS  HILLS  CA 
SEP  13 

The  Foothills  ARS  will  hold  a 
flea  market  on  September  1 3  from 
8  a.m.  to  2  p.m.  at  the  Foothill 
Junior  College,  I-230  and  El 
Monte  Roadt  Los  Altos  Hills,  Cali- 
fornia, parking  lot  "B."  Sellers  $7, 
others  free.  Sellers  get  two  park* 
ing  spaces.  Talk-in  on  145.27/ 
144,67.  Exams  given  12  noon.  For 
information,  call  (408J-255-9000. 

ROBINSON  100TH 
SEP  13-14 

The  Crawford  County  ARC  will 
operate  its  club  station  WA9ISV 
on  September  13  and  14  from  9 
a.m,  to  6  p,m<  EOT  to  commemo- 
rate the  centennial  of  Robinson, 
Illinois.  Operation  will  be  on  the 
following  frequencies:  7.250, 
14.250,  and  21.350  ±  QRM.  Lo- 
cal-area hams  may  use  147.96/ 
.36.  For  a  certificate,  send  QSL 
and  9-1/4  x  14-1/4  SASE  to 
CCARC,  or  for  more  information, 
contact  Ray  Everty  WB9SVH,  310 
E.  Magnolia  Street,  Robinson  IL 
62454;  (61 8)-544-3709. 

ARBORETUM  DAYS 
SEP  13-14 

The  Great  River  ARC  will  oper- 
ate special-event  stations  W0LBR 
and  WB0QMA  from  the  Dubuque, 
Iowa,  Arboretum  on  September 
13-14,  from  1500-2100  UTC,  to 
celebrate  Dubuque  Riverfest  and 
Arboretum  Days.  Frequency  for 
station  W0LBR  will  be  7.115  ±5 
kHz  in  the  Novice  band,  frequen- 
cy for  station  WBUQMA  will  be 
the  lower  20  kHz  of  the  General- 
class  band,  QSL  to  Cliff  Stanton 
W0LBR,  1260  Madera  Street,  Du- 
buque IA  52001  or  to  Gene  Chap- 


pel  WB0QMA,  1795  Hale  Street, 
Dubuque  IA  52001 . 

JACK  LONDON  STATE  PARK 
SEP  13-14,  20-21 

The  Valley  of  the  Moon  ARC  will 
operate  special-event  station 
N6KM  on  September  13-14  and 
20-21  from  8  a.m.  Saturday  to  6 
p.m.  Sunday.  The  station  will  op- 
erate from  the  Wolf  House  in  Jack 
London  State  Park  in  Glen  Ellen, 
California,  to  commemorate  the 
author.  Operation  will  be  in  the 
General  phone  band  on  21,360, 
14.275,  and  7.225,  ±  depending 
on  QRM.  For  an  8-1/2  by  1 1  com* 
memorative  certificate,  send 
QSL,  SASE,  and  $1  to  VOMARC, 
358  Patten  Street,  Sonoma  CA 
95476. 

MT,  CLEMENS  Ml 
SEP  14 

The  L'Anse  Creuse  ARC  will 
present  its  14th  annual  Swap  and 
Shop  on  September  14  from  6 
a.m,  to  3  p>m,  at  the  L'Anse 
Creuse  High  School  in  Mt.  Clem- 
ens, Michigan.  Admission  is  $1  in 
advance,  $3  at  the  door.  Trunk 
sales,  $4  per  space;  instde  tables, 
$8  each.  Taik-in  or*  147.69/09 
and  146.52.  For  tickets  and  table 
reservation,  contact  Maurice 
Schtetecatte  N8CEG,  15835 
Touraine  Ct.,  Mt.  Clemens  Ml 
48044;  {313)-286-1843.  Include 
an  SASE. 

CORONA  NY 

14 


The  Hall  of  Science  ARC  will 
hold  a  hamfest  on  September  14 
(rain  date  Sept.  28),  beginning  at  9 
a.m.,  at  the  Hall  of  Science  Bldg., 
111th  Street  and  48th  Avenue. 
Corona,  New  York,  For  informa- 
tion and  reservations,  calf  John 
Powers  KA2AHJ  at  (718)-847- 
8007  in  the  evenings, 

CARTERVILLE  IL 
SEP  14 

The  Shawnee  ARC  will  hold 
its  annual  hamfest  on  September 
14,  beginning  at  7  a.m.,  at  John 
A.  Logan  College  Gym  on  Hwy.  13 
near  Carterville,  Illinois,  nine 
miles  east  of  Carbondale,  Illinois. 
Admission  is  $3.  Exams  given 
Sunday  morning.  Talk-in  on 
146.25/.85,  146.52,  and  3.925 
(8-9  a.m.).  For  more  information 
contact  Shawnee  Radio  Associa- 
tion, 502  West  Kentcott,  Car- 
bondale IL  62901;  (618)-457- 
7586. 

DANBURY  CT 
SEP  14 

The  Candlewood  ARC  will  hold 
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its  annual  hamfest  and  flea  mar- 
ket on  Sep.  14,  from  9  a.m.  to  3 
p.m.,  at  the  Danbury  Elk's  Club, 
346  Main  St.,  Danbury  CT.  Admis- 
sion is  $2,  kids  under  12  free.  Ta- 
bles are  $8T  including  one  admis- 
sion. Tailgaters  $5.  Talk-in  on 
147.72/.12.  For  more  information, 
contact  Gene  Marino  W1IDH,  27 
Valley  View  Road,  Newtown  CT 
06470;  (203M26-8852. 

FARGO  ND 
SEP  19-21 

The  Red  River  Radio  Amateurs 
wilt  sponsor  the  Dakota  Division 
Convention  on  September  19-21 
at  the  Holiday  Inn,  I-29  and  13th 
Avenue  South,  Fargo,  North  Da- 
kota. Registration  begins  at  4  p,m. 
on  Friday,  Admission  is  $7.  $5  per 
table  for  indoor  flea  market.  Pre- 
reglstered  exams  given,  Talk-in 
on  146*76.  For  more  information, 
send  an  SASE  to  The  Red  River 
Radio  Amateurs,  Box  3215,  Fargo 
ND  58108-3215,  or  call  W&LHS 
evenings  at  (701)-232-0310. 

BARRIEONT 
SEP  20 

The  Hex-9  Group  of  the  Barrie 
ARC  will  hold  its  2nd  Packet  Radio 
Symposium  on  Sep.  20,  with  flea 
market  in  the  a.m.  Co-sponsored 
by  and  held  at  Georgian  College, 
Barrie,  Ontario.  Admission  is  $5. 
Talk-in  on  146.25/.85*  For  more 
information,  contact  Hex-9  Group, 
Sox  151P  Orillia,  Ontario,  Canada 
L3V  6J3. 

SEBASTOPOL  CA 
SEP  20 

The  Sonoma  County  Radio  Am- 
ateurs will  hold  its  fourth  annual 
Ham  Radio  flea  market  on  Sep- 


tember 20,  from  8  a.m.  to  2  p.m., 
at  the  Sebastopol  Community 
Center,  390  Morris  Street,  Se- 
bastopol,  California,  five  miles 
west  of  Santa  Rosa,  just  off  Hwy. 
12.  Tables  are  $7  at  the  door  or  $5 
in  advance.  VEC  exams.  Talk-in 
on  146.13/.73.  For  tickets  and  in* 
formation,  write  SCRA,  Box  116, 
Santa  Rosa  CA  95402+ 

MAPLE  SHADE  N J 
SEP  20 

The  Maple  Shade  ARC  will 
sponsor  Its  first  annual  hamfest 
on  Sep.  20,  from  8  a.m.  to  2  p.m., 
at  the  Maple  Shade  High  School, 
Coles  Avenue^  in  Maple  Shade, 
New  Jersey.  A  $5  donation  per 
carload  includes  one  tailgate 
space.  Talk-in  on  223.02/224.62 
and  146.52.  For  more  information, 
contact  Howard  Wei  nstem  K3HW, 
15  Lakeside  Drive,  Marlton  NJ 
080S3;  (609J-596-3304. 

PEORIA  IL 
SEP  20-21 

The  Peoria  Area  ARC  will  hold 
the  Peoria  Superfest  '86  hamfest 
on  September  20  and  21  at  the 
Exposition  Gardens,  W,  North- 
moor  Road,  Peoria,  Illinois.  Gate 
opens  at  6  a.m.,  Commercial 
Building  at  9  a.m.  Admission  is  $3 
in  advance,  $4  at  the  gate.  Chil- 
dren under  16  are  free-  Talk-in: 
call  W9UVI  on  146.16/.76.  Exams 
given  both  days.  For  more  infor- 
mation and  reservations,  send  an 
SASE  to  Superfest  '86,  PO  Box 
3461,  Peoria  I L  61 61 4. 

YORK  PA 
SEP  20-21 

The  York  ARC,  Keystone  VHF 
Club,  Penn-Mar  RC,  and  Hilltop 


Transmitting  Assn.  will  hold  the 
York  Hamfest  on  September  20- 
21  at  the  York  Fairgrounds,  State 
Rte.  74,  in  the  northeast  corner  of 
the  city-  Registration  is  $3  each 
day  or  $5  for  both  days.  Women 
and  children  under  12  free.  Tail- 
gating  $4  per  day  or  $6  for  both 
days,  Registration  begins  at  8 
a.m.  Tabfes  $5  and  up.  Exams  on 
Saturday.  Write  to  York  Hamfest, 
Box  WP  Dover  PA  1 731 5  for  reser- 
vations and  additional  detaifs. 

AUGUSTA  GA 
SEP  21 

The  ARC  of  Augusta,  Georgia, 
will  hold  its  annual  hamfest  on 
September  21  at  Julian  Smith 
Casino.  Inside  deafer  tables  $10. 
Ample  room  for  tailgaters.  Exams 
at  8  a.m.  in  the  Red  Cross  Build- 
ing, 12th  Street.  Talk-in  on  .34/ 
.94.  For  additional  information, 
send  an  SASE  to  Charles  Pen- 
nington K4FRM,  4542  Glenda 
Lane,  Evans  GA  30809,  or  call 
(404)-868-8842  after  6  p.m. 


NEW  KENSINGTON  PA 
SEP  21 

The  Skyview  Radio  Society  will 
hold  its  1986  Swap  and  Shop 
Hamfest  on  September  21 ,  at  the 
club  grounds  on  Turkey  Ridge 
Road,  New  Kensington,  Pennsyl- 
vania. Talk-in  on  146.64/04,  For 
further  information,  call  Scott  Ru- 
pert N3DDZ  at  (41 2)-478-3488. 

WILLIMANTIC  CT 
SEP  21 

The  Natchaug  ARA  will  hold  its 
4th  annual  Giant  Flea  Market  on 
September  21  beginning  at 9  a.m. 
at  the  Elks  Home,  198  Pleasant 


Street,  Willimantic,  Connecticut. 
Admission  is  $2,  children  under 
16  free.  Advance  reserved  tables 
inside  $5  each,  $7  at  the  door. 
Tailgaters  welcome.  Outside 
space  $5  and  up.  Exams  given. 
Talk-in  on  147.30/.90  and  .52. 
For  more  information,  please 
contact  Ed  Sadeski  KA1HR,  49 
Circle  Drive,  Mansfield  Center 
CT  06250;  (203)-45 6-7029  (after 
4  p.m.). 

WESTBURYNY 
SEP  21 

The  LI  MARC  will  sponsor  the 
ARRL  Long  Island  Hamfair  on 
September  21,  beginning  at  9 
a.m,,  at  the  New  York  institute  of 
Technology,  Rte-  25A  Northern 
Blvd.,  Old  Westbury,  New  York. 
Admission  for  hams  is  $3,  others 
free.  Seller's  car  space.  $5.  Out- 
door tailgatlng,  no  reservations 
needed.  Talk-in  on  146.85.  For 
further  information,  call  Hank 
Wener  WB2ALW  at  night  at  (516)- 
484-4322. 

ADRIAN  Ml 
SEP  21 

The  Adrian  ARC  will  hold  its 
14th  annual  hamfest  on  Septem- 
ber 21,  from  8  a.m.  to3  p.m.,  at  the 
Lenawee  Fairgrounds  in  Adrian, 
Michigan.  Advance  tickets  $2,  $3 
at  the  gate.  Full  table  $6,  half  tabie 
$4,  trunk  sales  $2.  Talk-in  on 
146,31 0/.9 10  or  449.675.  For  in- 
formation or  reservations,  write 
Adrian  ARC,  PO  Box  26,  Adrian 
Ml  49221 . 

CHICAGO  CLUB  60TH 
SEP  21 

The  Chicago  ARC  will  hold  an 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 
9  a.m.  through  5  p. in.  EST 

Please  have  your  mailing  label 

in  front  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


A  TOP 
QUALITY 


ANTENNA 
PUTS  A 

"World  of  V 
IN  YOUR 
HAM  SHACK 

1344  Bour  Boulevard  St.  Louis,  Mo  4313? 


Keep  It  Simple  .  .  . 

wilh    mAGnA-BRAB 

NEW  FROM  TEXAS  MAGNETICS  CORP. 


131 


heavy  chrome  plate- 
attractive  color  bar- 
Mod,  TMC-100  13>*g  *»J      $12.95+&50s/h 
Mod,  TMC-200  25>ag.  iflft.)      $1B,95+3.50s/h 

Ten*  realdenti  plow*  include  8%  tales  tai 
rrrri  ORDER  mmm 

CS3        mAGnA-BRAB        S 

FROM 

Texas  Magnetics  Corp. 

Special  Product!  Division »  Dept.  10 OR 

2714  National  Circle 

««\^Oaftand,  T«aa  75041/™^ 

(£14)  271-2581 

"Making  Life  Easier  With  Magnets' 


"When  You  Buy  Say  73 
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LlOpen  House'  in  conjunction 
with  the  celebration  of  its  60th 
anniversary  on  September  21, 
from  10  a.m.  to  8  p.m.,  at  the 
North  Park  Village,  5801  N.  Pu- 
laski Avenue,  Chicago.  A  special- 
event  station  will  operate  on  20 
meters  and  40  meters,  SSB.  For 
further  information,  call  (312}-545- 
3622  or  write  to  CARC,  5631  W\ 
Irving  Park  Road,  Chicago  IL 
60634. 

SIERRA  VISTA  AZ 
SEP  27 

The  Cochise  ARA  wilt  hold  a 
flea  market  on  September  27  at 
the  CAR  A  Training  Facility  on  Mo- 
son  Road  near  Sierra  Vista,  For 
more  information,  write  CARA, 
PO  Box  1855,  Sierra  Vista  AZ 
85636. 

SANTA  FE  NM 
SEP  27-28 

The  Northern  New  Mexico 
ARC  will  hold  its  third  annual 
hamfest  on  September  27  and  28 
at  Camp  Stoney,  eight  mites 
east  of  Santa  Fe,  New  Mexico. 
Exams  will  be  given  on  Satur- 
day; there  will  be  a  tailgate  flea 
market  on  Sunday.  Registration  is 
$5  for  adults,  $2  for  children  un- 


der 12.  Talk-in  on  146. 22/. 82 
or  146.52.  For  further  informa- 
tion, send  an  SASE  to  Alan  Hill 
N5BGC,  2020Cal!e  Perdiz,  Santa 
Fe  NM  87505. 

ELMIRA  NY 
SEP  27 

The  Elmira  Amateur  Radio 
Association  will  present  its  11th 
annuat  Elmira  International  Ham- 
fest on  September  27,  from  6 
a.rru  to  5  p,rru  at  the  Chemung 
County  Fairgrounds.  Tickets  are 
available  at  the  gate  or  in  advance 
from  Steve  Zolkosky,  118  East 
8th  Street,  Elmira  Heights  NY 
14903, 

GRAYSLAKE  IL 
SEP  27-28 

The  Chicago  FM  Club  will  hold 
Radio  Expo  86  on  September  27- 
28  at  the  Lake  County  Fair- 
grounds, Routes  120  and  45,  in 
Grayslake,  Illinois.  Flea  market 
opens  at  6  a.m.  and  exhibits  at 
9  a.m.  Tickets  $4  in  advance,  $5 
at  the  gate.  Indoor  flea-market 
tables  $7.50  per  day,  reserva- 
tions by  September  10.  Exams 
given.  Talk-in  on  146.16/.76.  For 
more  information,  send  an  SASE 
to  Radio  Expo  86,  Box  1532, 


Evanston  IL  60204,  or  call  (312)- 
582-6923. 

HARVESTER  MO 
SEP  2  a 

The  St,  Peters  ARC  will  hold 
its  second  annual  swapfest  on 
September  28  at  the  Harvester 
Lions  Club  Park,  Harvester, 
Missouri,  about  six  miles  south 
of  St.  Charles,  $1  admission.  Talk- 
in  on  145.33.  For  more  informa- 
tion, contact  Joe  Riordan  KG0K, 
2760  Hwy.  40-61,  O'Fallon  MO 
63366. 

GAINESVILLE  GA 
SEP  28 

The  Lanierland  ARC  will  hold  its 
Hamfest  T86  on  September  28  at 
the  Holiday  Inn  in  Gainesville, 
Georgia,  from  8:30  a.m.  to  3:30 
p.m.  Free  admission.  Exams 
given.  Talk-in  on  146.67A07.  For 
more  information,  write  to  George 
D.  Floyd,  Rte.  11t  Box  661  A, 
Gainesville  GA 30501. 

WELLESLEY  MA 
SEP  28 

The  Wellesley  ARS  will  hold  its 
annual  outdoor  flea  market  on 
September  28h  from  9  a.m.  to  2 
p.m+,  in  the  parking  lot  of  the 


Weilesley  Senior  High  School, 
Rice  Street,  Wellesley,  Massa- 
chusetts. Admission  is  $1  for 
buyers,  $2  for  sellers.  Talk-in  on 
147.63/m 

WATERBURY  CT 
SEP  28 

The  Waterbury  (CT)  ARC  will 
sponsor  a  flea  market  on  Septem- 
ber 28,  from  10  a.m.  to  3  p.m.,  at 
the  Waterbury  State  Technical 
College  off  I-84  in  Waterbury, 
Connecticut.  Admission  is  $2.  in- 
door spaces  will  be$10/tables  tail- 
gating  $5.  Dealers  and  sellers 
should  contact  Gary  Firtick  K1 EB, 
589  Hamilton  Avenue,  Watertown 
CTQ6795T  by  September  15, 

BOARDMAN  OCTOBERFEST 
SEP  28 

The  Mahoning  Valley  ARA  will 
operate  station  W8QLY  on  Sep- 
tember 28  from  Boardman  Park 
during  the  annual  Rotary  October- 
fest  Celebration.  Suggested  fre- 
quencies are  the  phone  sections 
of  the  40-  and  20-meter  bands, 
and  145.01  packet.  For  a  special 
QSL  certificate,  send  an  SASE 
to  MVARA  Octoberfest  Station, 
PO  Box  2950,  Youngstown  OH 
4451 1 . 


SSTV  SOFTWARE 
Introducing  A  New  Dimension 

In  SSTV 

Gest  VideoTools 

-MS/DOS  based  advanced  software 
package  for  $1200  C  Robot  users. 

-Create/transmft  your  own  high  resolu- 
tion graphic  images. 

Full  Paint  Package  Features; 

-65K  on  screen  colors  out  of  a  range  of  256K 

-iCOM-based  menus,  mouse-driven,  easy  to 
team,  easy  to  use 

-Over  70  functions 

-Enlarge,  reduce,  save,  load  video  image  and 
image  fragments 

-Combine  video  images,  graphics  and  text 

-Full  image  processing  Including  noise  reduc- 
tion filters 

-Save  images,  live  off  air 

-Animation 

-Zoom 

-Full  function  robot  control  through  software 

-Auto  ID. 

Now  available  to  amateur  market 

Send  check  or  money  order,  $599 

per  system  to: 

Torontel  Technology 
Systems  Ltd. 

174  Bellamy  Rd.  North 

Scarborough,  Ontario 

Canada  M1J  2L5 


416-292-9952 


^114 


Save  Time,  Work  Safe 
with  this  Electrical 

Troubleshooter 

The  Tic-Trace r  is  a  lightweight,  rugged,  non- 
contact  instrument  that  sense  AC  voltage  up  to 
3  incties  away.  Beeping  faster  as  it  approaches  a 
live  wire,  it  wiUletyou: 

*  Check  for  live  wires  without  touching  them 

*  Find,  bad  connections.,  broken  wires,  detective 
plugs  and  switches. 

*  Detect  improper  ground  and  polarity. 

*  Check  fuse  and  breaker  panels, 

*  Pinpoint  electrical  problems  in  live  equipment. 

ALL  WITHOUT  TURNING  OFF  OR  CONNECTING 
ANYTHING! 

Try,  the  TlcTracer  for  30  days.  It  it  isn't  the 
handles!  electrical  tool  you've 
ever  owned,  just  return  it 
for  a  promp!  refund. 
GUARANTEED! 


v-=:{: 


Made  in  USA 
One-year  warranty 
Uses  one  9v  battery 
Detects  25-1500  volts  AC 
$39.95  ea.  postpaid 
(two  for  $69.95) 
Michigan  residents  add  ^%  sales  tax 


To  order  or  request  further  information,  write: 

L  • 


14141  Abington  Ave. 
Detroit.  Ml  48219 


P.O.  Box  19580 


For  Vise  and  NIC  orders  only,  call  FREE 
day  or  night  1  800-824-7888  and  ask 
operator  221  for  Stock  No  5088 


^124 


Electronics  Supply,  Jnc, 

3621  Fannin  St »  Houston,  Texas  77004 


**25 


BELDEN 


BELDEN 

9913  low  loss,  solid  center  conductor,  foil 

shield  -  excellent  product 

8214  RGB  foam . 

6237  RS8L. 
8267  RG213 


»   i   - i   r   i   i   i 


I  ■   -   i  ■    i  i   »  ■  i   f    i  r  -   i  w  i  i    •   i  i 


i   p  ■  ■  L  ■  %  m  m  i   ■ 


8262  RG-58  c/u  mllspec 

S000  14ga  stranded  copper  ant.  wire.... 

8448  8  conductor  rotor  cable 

9405  as  above  but  HD— 2-16ga  6-1 8ga , 
8403  Mic  cable  3  condctr  &  shield.. 

100  feet  8214  wtends  installed ..., 

9258  RG  8X 


I  r  n  I   '       hH  I 


&  braid 

■  ■■■51  *m 
....  45*m 

39cm 

55*m 

18cm 

i3«m 

.....33q;/ft 
....  56<t/ft 
,..,45«m 
54.00 

2QC/ft 


POLICIES— MASTERCARDS,  VISA  or  COD 
All  prices  FOB  Houston,  Texas,  except  as  noted. 
Prices  subject  to  change  without  notice,  subject  to 
prior  sale,  Used  gear  sale  price  refunded  if  not 
satisfied.  Call  anytime  to  check  status  of  your  order. 
Texas  residents  add  sales  tax. 

FOR  MORE  INFORMATION  CALL 


outside  Texas 

1-800-231-3057 

Texas  and  outside  US. 

1-713-520-7300 


7&    73  Amateur  Radio  *  September,  1986 


TUBES       V 


AERO  ELECTRONICS 

Electron  Tubes  for  Industry 

Toll  Free  lexteprCA) 

(800}  421-4219 

IN  CALIFORNIA 

(800)  556-6700 

2129  Venice  Boulevard    Los  Angeles    California  90006   USA 

■■uhone  r~-^i  f—\  Terex  673565 

■:|737-707O  I  CableAefOl 


J 
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ATELLITES 


USING  THE  ACMO  PREDICTIONS 

Apogee  predictions  for  the  month  of  September  are  provided  for  three 
sections  of  the  United  Stales:  Washington,  D.C;  Denver,  Colorado;  and 
Los  Angelesr  California,  Times  are  in  UTC  and  apogee  in  this  case  is 
mean  anomaly  123  rounded  to  the  nearest  whole  hour,  Use  the  chart  as 
a  guide  in  aiming  your  antenna,  then  fine-tune  the  azimuth  and  elevation 
values  to  peak  the  satellite's  beacon  signal.  If  you  require  more  accurate 
orbital  predictions,  contact  AMSAT  at  PO  Box  27  p  Washington  DC 
20044. 
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TRIPLE  DISCOUNT  SALE 

The  more  filters  you  buy.  the  more  you  save?  10%  Off  on  one,  20%  on  two,  30%  on  3 
arnittf*,  For  example,  one  S60  f Piter  costs  $54;  two  $54  +4&,  tout  $54  *  48 +  42^  42. 
One  £110  filter  costs  $99,  two  SB8.  etc  Figure  each  once  group  separately  For 
combos  f  matched  pairs  only  J  see  phces  below 

a  83  MHz  8  POLE  FT  FILTERS  FOR  K£N  WOOD  -  Reg.  $60  «1, 
Bandwidths  CW  250,  400  Hz;  SSB  1,8.  2.1,  AM  6.0  KHz.  Suitable  for  all  modets  from 
TS120  through  TS940.  TS440S  introductory  Take  $5  off  sale  price  for  two. 

Filter  Cascading  Hit*  with  FT  Filter 

TS430S  -  Discounted  2.1  filter  plus  $20  for  amp  board 

TS820S  -  Discounted  2  1  Mtef  plus  $5  for  parts 

455  KHi  a-POLE  FT  FILTERS  FO*  KENWOOD  ■  Reg  S 1 10  *a 
Bandwdtns  available  CW  400  Hz;  SSB  1  \  ¥Mx  Suitable  for  Rfi20,  TSS30.  TS930. 
TS940.  Matciied  Fitter  Pairs  for  Above  Models    Reg  $  1 70  ea.  SS8  2  1  KHi  (455  and 
8  83).  CW  400  Hi  (455  and  8.83h  Discounted  Pars  one  for  S 14  7  $279  for  both. 


3  395  MHz  FILTERS  FOR  TS520.  51 1   R599  -  Reg.  $60  ea 

250, 400 Hz;  1.8*. 2,1  KHi  *  1  BspeoaJ-TakeflOofl  hsttften 


Bandwidths 
discount* 


Same  deal  for  YAESU.  DRAKE. ICOM,  and  HEATH  filters! 
Check  your  GREEN  SHEET  for  Ltst  pnces,  or  PHONE, 

LIMITED  QUANTITIES  —  ORDER  NOW  TO  AVOID  DELAY 

When  ordering,  specify  Make  and  Mode!  Number  of  your  Rig:  Frequency  and  Bandwidth 
of  fiiter(  5)  desired 

SHIPPING  55  US  and  Canada  $12  elsewhere 

Order  by  Mail  or  Phone  ViSA/MC  or  COD  accepted 

GO  FOX  -  TANGO-TO  BE  SURE*     GET  THE  BEST- FOR  LESS1 

FOX-TANGO  Corp* 

Bok  15944,  W.  Palm  Beach.  FL  33416 
Telephone:  (305)  683-9587 
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WORLD-TECH  PRODUCTS 


KNOW  THE  TIME 
ANYWHERE, 

EVERYWHERE, 
INSTANTLY 


SALE  PRICE 

*32.95 

Reg.  *44.95 

M-8701  |G| 
Ml 


SALE  PRICE 

■3495 

Reg.  M9.96 

M3111  ft(S) 


•  GoJfJ  or  sihvef  time 

piece    handsomely 
display^  in  a  smoked  acrylic  stand 


SALE  PBfCE 

■6495 

Reg.  *79.95 

M3HB  WJB] 
WOOO/EOLD 


SALE  PRICE 

'7485 

Reg  E89.95 

M3I04L 
LUCITE 


f2/24  Hour  Time  Pitt 

Dual  Dial  Wbrld  Time  Pock 

Easy  to  read  local  time  in  cities  around 

the  world 

Daylighi/Higtitrme  shown  on  24-hr.  dial. 

Accuracy  assured  to  ±  15  seconds  per  month 

with  quartz  movement. 

Time  piece  diameter  G!4" 

Uses  1  "AA"  battery  not  include! 

Guaranteed  for  one  year 


A  UNIQUE  GIFT  ITEM 


ORDERS  ONLY  CALL  24RRS/7  DAYS 

1-800-835-2246 

Ext  216 

Florida  residents  add  5S  sales  tan 

Within  the  Continental  U  S.A  please  add  !£50 

ship-ping  and  handling, 

WORLD- TECH  PRODUCTS,  INC 

1233  Kapp  Dr.,  Clearwater,  FL  33575 

(813)  442-5862 


L^5      5. 


CO  Us 

AcceptdtJfB 


"When  You  Buy,  Say  73 


tt 
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BOVE  AND  BEYOND 


Peter  H.  Putnam  KT2B 
84  Burnham  Road 
Morris  Plains  NJ  07950 

Antennas,  antennas!  If  there's  a 
subject  that  holds  more  fascina- 
tion for  amateurs,  I  have  yet  to 
hear  of  it.  Everybody's  got  a  favor- 
ite design,  or  configuration,  or 
manufacturer  Horizontal  polar- 
ization, vertical  polarization,  cir- 
cular polarization,  yagis,  quagis, 
loops,  J-poles,  whips,  phased  ar- 
rays, stacked  arrays.  .  .  you  could 
go  on  forever. 

Certainly  no  topic  arouses  more 
controversy  either,  as  one  per- 
son's "tned-and-true"  design  is 
quickly  debunked  by  others. 
There  are  those  who  do  it  all  by 
the  book,  and  there  are  those 
who  burned  their  books  a  long 
time  ago! 

I'm  going  to  touch  on  some  as- 
sorted topics  pertaining  to  VHF 
and  UHF  antennas  that  I  think  are 
relevant  (based  on  conversations, 
correspondence,  and  other  com- 
munications throughout  the  past 
year). 

Gain. 

Now  there's  a  truly  abused 
term.  There  are  many  types  of 
gain— dBt  dBi,  forward,  etc.  QST 
has  determined  that  gain  mea- 
surements can  be  so  misleading 
that  they  won't  publish  them  in 
advertisements.  It's  not  a  bad 
idea— after  all,  when  was  the 
last  time  you  saw  an  isotropic 
dipole? 

How  can  you  really  measure  the 
gain  of  your  antenna  array?  I  de- 
tailed a  method  using  formulae 
from  MIT  some  months  back,  but 
this  is  more  useful  at  microwave 
frequencies  since  the  distance 
between  the  two  antennas  under 
test  must  be  100  wavelengths  (at 
144  MHzt  that's  roughly  650  feet. 
Not  too  practical!). 

The  accepted  way  is  to  use  cali- 
brated test  equipment  and  estab- 
lish a  standard  for  that  particular 
test  {or  round  of  tests),  One  way 
might  be  to  employ  a  simple 
dipole  as  a  receiving  antenna, 
fixed  to  a  tripod.  A  tow-level  signal 
source  is  placed  a  certain  dis- 
tance away.  This  known  source  of 
energy  is  recorded  at  its  source 
(such  as  another  dipole  or  simple 
whip)  and  an  rf  millivoltmeter  is 
used  to  record  the  output  from  the 
dipole.  This  number  doesn't  mean 
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anything  really;  it's  just  a  number 
to  reference  to. 

Say  the  number  is  +3  dBm. 
This  is  logged,  and  the  test  dipole 
is  replaced  with  the  desired  array, 
taking  care  to  maintain  the  same 
distance  from  the  signal  source. 
The  output  of  the  source  is 
checked  for  accuracy,  and  after 
alignment  for  peak  signal  read- 
ings, the  rf  millivoltmeter  is  again 
checked.  In  this  hypothetical 
case,  let's  say  the  reading  might 
be  +9  dBm.  So,  what  does  it 
mean? 

It  means  that  your  test  antenna 
has  a  gain  of  6  dB  over  the  refer- 
ence antenna.  That's  it,  and  noth- 
ing more!  Of  course,  this  could  be 
influenced  by  any  number  of 
things,  such  as  atmospheric  mois- 
ture content  (especially  at  UHF), 
interaction  of  nearby  conductive 
objects,  and  even  the  stability  and 
accuracy  of  the  test  signal  source 
and  the  rf  miliivoltmeter!  It's  easy 
to  see  why  so  much  controversy 
erupts  over  figures  of  gain.  About 
the  only  thing  you  can  do  with 
some  confidence  is  to  measure 
comparable  antennas  from  differ- 
ent manufacturers  to  see  how 
they  compare  to  each  other,  and 
this  is  exactly  what  happens  at  an 
antenna  measuring  contest.  But 
you  must  have  accurate,  stable 
test  equipment  for  the  numbers  to 
mean  anything. 

Assuming  you  can  obtain  such 
equipment,  measuring  your  own 
and  others'  antennas  {such  as 
long-boom  yagis)  can  be  a  worth- 
while and  educational  experi- 
ence, as  well  as  fodder  for  endless 
arguments  over  a  beer!  In  my  own 
tests,  I've  employed  stable  low- 
level  signal  generators  with  a 
Boonton  902  rf  miliivoltmeter  to 
make  such  measurements.  In  one 
case,  I  was  able  to  verify  within  .25 
dB  a  manufacturer's  claim  for  for- 
ward gain.  However,  it  required 
two  identical  antennas  and  some 
careful  measurements! 

Stacking 

Disregardi  ng  the  column  I  wrote 
on  stacking  a  few  months  ago 
so  unsatisfactorily,  let  me  tack- 
le the  subject  again.  Stacking 
does  provide  many  benefits, 
among  which  *s  increased  forward 
gain,  How  much?  The  rule  of 
thumb  would  appear  to  be  3  dB 
per  array,  based  on  pure  math. 
Based  on  actual  experience,  it 
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might  be  more  like  2-3  dB  per 
array. 

Note  that  when  1  say  "per  ar- 
ray/1 I  mean  a  geometrically 
equal  array.  If  you  start  out  with 
one  yagi,  adding  a  second  should 
increase  gain  by  the  above  figure. 
Since  the  process  is  a  square-law 
function,  however,  you  need  to 
add  two  more  yagis  to  your  exist- 
ing two  yagis  to  increase  gain  by 
another  2-3  dB.  Start  with  four, 
and  you'll  need  to  add  another 
four  to  see  that  extra  2-3  dB. 

What  advantages  are  to  be 
had?  In  addition  to  gain  (again,  a 
number  meaning  nothing  unless 
you  reference  tt  to  some  known 
value),  the  capture  area  of  the  ar- 
ray, or  aperture,  increases  geo- 
metrically. This  is  especially  use- 
ful when  engaged  in  extremely 
weak  signal  work,  such  as  Jow-lev- 
e\  tropospheric  enhancement, 
scatter,  and,  of  course,  moon- 
bounce.  However,  you  may  en- 
counter some  distortion  of  the 
sidelobe  pattern,  based  on  any  in- 
dividual yagi  in  the  array. 

Despite  the  fact  that  this  is  a 
geometric  process,  the  horizontal 
spacing  between  yagis  in  an  array 
may  not  equal  the  vertical  spacing 
when  optimum  results  are 
achieved.  A  classic  example  of 
this  is  the  Ri  W  432-1 9  yagi ,  where 
many  users  of  four-bay  RIWs  re- 
port that  vertical  spacing  is  on  the 
order  of  5-1/2  feet,  but  horizontal 
spacing  is  about  5  feet. 

The  angle  of  radiation  will 
change,  and  this  is  more  evident 
on  50-  and  144-MHz  arrays  used 
in  over-the-horizon  modes  such 
as  Es  and  tropo.  Is  there  an  in- 
crease in  the  front-to-back  ratio? 
In  many  cases,  yes.  In  some  cas- 
es, no.  It's  a  grey  area,  for  sure, 
and  only  experimentation  will 
yield  definitive  results .  As  far  as 
spacing  goes,  the  rule  of  thumb 
has  been  one-half  the  boom 
length,  for  conventional  arrays.  In 
the  case  of  some  of  the  "long- 
boom"  antennas  seen  recently, 
this  number  will  change. 

Your  best  bet  is  to  consult  the 
manufacturer's  literature.  I've 
found  the  KLM,  Cushcraft,  and 
Tonna  literature  to  be  quite  accu- 
rate and  helpful  in  this  regard,  es- 
pecially in  regards  to  stacking  ar- 
rays. You'll  also  need  to  make  up 
phasing  lines  or  use  power  di- 
viders {my  favorite),  which  are  not 
expensive  and  have  typical  losses 
of  .05-. 08  dB  per  unit.  It  goes 
without  saying  that  your  phasing 
lines  and  interconnecting  ca- 
bles should  be  high  quality  (t  use 
Beiden  8214  up  to  432  MHz, 
and  9913  above  that),  as  should 


your  connectors.  No  sense  try- 
ing to  gain  an  extra  2.5  dB  and 
losing  most  of  it  in  a  poorly  made 
junction? 

Impedance  Matching 

We  can  go  all  over  the  place  on 
this  one.  Current  matching 
schemes  in  use  include  gamma, 
T-match,  balun,  and  folded 
dipole.  The  first  is  quite  common 
to  users  of  older  Cushcraft  anten- 
nas. Usually,  a  stub  in  series  with 
a  capacitor  is  used  to  make  the 
connection  to  the  driven  element. 
This  type  of  match  is  typically 
used  with  coaxial  lines,  and  is 
somewhat  of  an  effective  match. 
In  my  experiments  in  the  past,  I've 
noticed  a  somewhat  narrowband 
characteristic  of  this  type  of 
match. 

T-matches  are  commonly  em- 
ployed by  many  manufacturers, 
among  them  Cushcraft  and  RIW. 
Here>  two  stubs  either  side  of  the 
center  of  the  driven  element  are 
adjusted  for  best  match.  The  com* 
mon  method  is  to  screw  these  ad- 
justments tight.  RIW  goes  one 
step  further  and  solders  them  di- 
rectly, resulting  in  a  somewhat 
corrosion-proof  connection.  T- 
match  systems  are  more  broad- 
banded  than  a  gamma  match. 

Baluns  are  the  method  em- 
ployed by  KLM,  Two  types  are 
used:  coaxial  and  sleeve.  The 
coaxial  balun  is  no  stranger  to  the 
HF  operator,  and  the  principle  is 
the  same  at  VHF,  only  low-loss 
Teflon"  cable  is  used  for  the  con* 
nection.  Coaxial  baluns  can  suck 
up  moisture  over  a  period  of  time 
but  are  fairly  reliable  and  provide 
a  moderately  broadbanded 
match.  Sleeve  baluns  are  in  effect 
a  section  of  transmission  line  and 
work  the  same  way,  but  must  be 
installed  carefully  to  avoid  mois- 
ture accumulation  over  a  period 
of  time,  KLM  usually  provides 
drain  holes  in  their  baluns  for  this 
purpose. 

The  folded  dipole  provides  a 
very  good  match.  It's  broadband- 
ed and  usually  made  from  a  loop 
of  solid  wire,  so  moisture  isn't  a 
problem.  The  connections  can  be 
soldered  or  screwed  on.  KLM  us- 
es folded  dipoles  on  their  4-ele- 
ment,  144-MHz  yagts,  but  by  far 
the  biggest  user  is  Tonna  Anten- 
nas, who  employ  them  at  432  and 
1296  MHz.  This  type  of  match  is 
my  own  favorite  at  1 44  MHz  and 
above,  since  it  is  so  simple  and 
reliable. 

One  other  type  of  match  is  the 
full-wave  loop,  used  in  loop  yagis 
or  quagis  (quad  loops).  Loop  yagis 
are  very  popular  at  1296  and 


above,  as  the  phenomenon  of  wa- 
ter droplets  hanging  from  con- 
ventional dtpole-type  elements 
degrades  yagi  performance.  With 
a  loop  element,  the  water  runs 
down  to  the  mounting  bracket  for 
the  element,  out  of  harm's  way. 

With  vertical  antennas,  the  prin- 
ciples are  the  same.  Instead  of  a 
gamma  "clip1'  and  tuning  stub, 
we  have  a  tuned  coil  with  tap  feed- 
ing the  driven  element — basically 
the  same  thing.  The  difference  is 
that  a  vertical  antenna  is  an  unbal- 
anced system,  feeding  a  radiator 
against  ground,  whereas  a  yagis 
driven  element  is  balanced,  using 
adipofe, 

Some  Weird  Designs .  . . 

t've  heard  of  some  good  ones. 
Back  many  years  ago,  one  of  my 
high  school  pais  used  a  longwire 
with  splendid  results  on  2  meters. 
Yep,  it's  possible  and  it  works! 
Consider  that  a  60-foot  longwire  is 
almost  ten  wavelengths  long  and 
will  have  gain  off  the  far  end.  In  a 
pinch,  you  can  use  it. 

Ground  planes  made  from 
coathanger  wire  have  got  to  be  the 
favorite  of  any  apartment  dweller, 
college  student,  or  operator  short 
on  cash.  Here's  how  if  s  done:  Cut 
four  lengths  of  wire  19  inches 


long.  Cut  a  fifth  about  20  inches 
long  and  bend  a  loop  in  one  end  so 
Che  actual  length  is  still  19  inches. 
Now  grab  hold  of  an  old  SO-239 
chassis  connector  (or  type-N  fe- 
male) and  solder  the  loop  piece  to 
the  center  pin, 

Obtain  four  solder  or  crimp  lugs 
the  same  size  as  the  coathanger 
wire.  Bare  about  1/4"  with  a  fife  or 
sandpaper  on  one  end  of  each 
wire  and  attach  to  the  crimp  lugs, 
Now  fasten  them  securely  to  the 
four  holes  in  the  SO-239,  Attach  a 
piece  of  coax  to  the  connector  and 
run  it  to  your  rig.  You  can  hang  the 
loop  wire  from  a  string  or  other 
noninductive  material  out  of 
harm's  way.  By  the  way,  with  the 
groun deplane  elements  at  90  de- 
grees to  the  center  whip,  the 
impedance  is  about  37  Ohms,  or  a 
1.5:1  mismatch.  If  you  want  to  get 
closer  to  50  Ohms,  bend  the 
ground-plane  elements  down  to 
about  45  degrees,  and  you'll  be 
there* 

Want  to  obtain  some  gain  in 
most  directions  without  using  a 
rotor?  You  can  do  it  with  four 
small  yagis  (such  as  KLM  or 
Cushcraft  4-element,  144-MHz 
beams)  mounted  around  a  pipe, 
and  a  surplus  Transco-type  relay 
of  the  4 -pole,  single-throw  type. 


Then  you  need  but  one  coax  feed- 
line  to  the  shack  and  a  five-wire 
control  cable  for  the  selector  box. 
Presto!  The  world's  fastest  ant  en* 
na  rotor. 

Want  to  build  it  cheap?  Make  a 
quagi!  it's  nothing  more  than  a 
yagi  with  full-wave  foop  elements 
instead  of  dipole  types.  Andt  of 
course,  a  full-wave  loop  is  easily 
matched— you  drive  it  directly. 
One  friend  used  such  an  antenna 
with  four  elements  off  his  apart- 
ment balcony  for  several  years 
with  excellent  results.  It  was 
made  from  sofHdrawn  aluminum 
wire  and  a  PVC  boom.  Best  of  all. 
you  obtain  polarization  in  both 
horizontal  and  vertical  planes, 
making  it  a  versatile  all-around 
beam. 

How  about  using  a  circularly 
polarization  antenna  for  terres- 
trial work?  Why  not?  Another  ham 
I  know  did  this  for  years  with 
outstanding  results.  In  fact,  he 
never  worked  the  satellites  at 
all,  just  Es  and  tropo  and  aurora 
(lots  of  it,  too!)  with  a  KLM  144* 
14C.  He  operated  under  the  theo- 
ry that  over  a  long  enough  dis- 
tance, both  horizontally  and 
vertically  polarized  waves  de- 
grade to  a  somewhat  circularly  po- 
larized  wave.    It  must  have 


worked,  for  with  100  Watts  and 
the  KLM  he  worked  some  mighty 
fine  DX  throughout  the  South  and 
Midwest! 

I'll  close  with  my  personal  favor- 
ite vertical  antenna:  the  J-poie. 
Imagine  the  gamma  match  de- 
scribed earlier  feeding  a  dtpole- 
driven  element.  Now  take  that 
same  stub  and  half  the  dipole, 
mount  them  vertically,  feed  with 
coax,  and  use  the  same  slidtng- 
stub  technique  to  make  a  match. 
Prestof  An  antenna  you  can  put 
just  about  anywhere— under  an 
eave,  against  the  house,  in  a  clos- 
et, on  top  of  your  lower  (or  on  the 
side),  on  a  fence,  even  on  your 
car!  The  J-pole  is  simplicity  per- 
sonified. It's  cheap  to  buy  or  make 
and  is  very  durable,  not  to  mention 
being  the  ideal  apartment  or  con- 
do  antenna  for  50.  144,  220T  and 
432  MHz! 

That's  it  for  this  month.  Let's 
hear  from  you  about  your  favorite 
antenna  systems  or  schemes! 
Send  along  some  photos  if  you 
can.  Soon  I'll  try  to  touch  on  useful 
test  equipment  you  can  pick  up 
cheaply  that  will  come  in  handy 
around  the  shack,  and  give  some 
observations  on  the  1 986  CO  WW 
VHF  WPX.  Until  then,  see  you 
Above  and  Beyond? ■ 


Low  pass  T.V.I,  filters  from 
Barker  &  Williamson 


FL10/1500    FL6/1500         FL10/100     FL6/100 


frequency 
Power     Cut  Off     of  Maximum   Minimum     frequency 
Model    (Watt*)  frequency   AHenuctlon  Attenuation       Range            Price 

PL  10/ 1500 

1000 

34MH* 

52  MHz 

70  db 

1.8 -30  MHz 

529,50* 

FL10/100 

100 

44  MHz 

&7MHz 

60  db 

1  H    30  MHz 

$22.50* 

Rfi/1500 

1000 

55  MHz 

63  MHz 

70  db 

$3600* 

6  meter 

FL6/100 

1DO 

5SMHz 

63  MHz 

50  db 

6  meter 

$25,00* 

All  above  to  mate  h 
50  Ohm  transmitters 
and  antennas 


"Add  S2  shipping 
and  handling 


^53    All  OUR  PRODUCTS  MADE  IN  USA 

BARKER  &  WILLIAMSON 

Quality  Communication  Products  Since  1932 

At  your  Distributors  write  of  call 

10  Carol  Street.  Bristol  PA    19007  MM 

(215)  788-5581  '-**** 


Commander  II  VHF  2M  AMPS 
With  3CX800  A7 

•  Modem  Stripline  Circuit  with  tuned  input  for  excellent  efficiency. 

•  650  Watts  Output  with  1 5  watts  drive! 

•  Compact— 6Mx  15"  x  17"  only  55  lbs. 

•  Includes  Power  Supply  and  Relays— -1 15/240V. 

•  Precision  ball  drives  with  6  to  1  ratio  on  all  tuning  controls  for 
Smooth  and  Easy  Tuning. 

•  Made  in  U.S.A.  by  Hams  for  Hams. 

Direct  from  the  Manufacturer,  only 
$988.00     UPS  Shippable 

Prices  subject  to  change  without  notice 

Complete  Service  tor  ail  Dentron  products  ,  Clipperton  V  updates, 
and  quality  Stripline  Modifications, 


Coming  Soon:  •  HF  Amplifiers  •  Antenna 
Tuners  *  Improved  Dummy  Loads  • 


"When  You  Buy,  Say  73 


rt 


CCIE  Manufacturing    „& 

104  W.  Vine,  Edgerton,  Ohio  43517 

419*298*3051 
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EVER  SAY  DIE 


from  page  12 

know  diddley  about  computers. 
Oh,  I  knew  the  microcomputer  just 
had  to  develop  into  a  huge  indus- 
try, but  I  didn't  know  how  the  fool 
thing  worked  or  how  to  use  it.  So  I 
set  about  learning  computers.  It 
wasn't  long  before  I  found  I  was 
becoming  the  teacher  instead  of 
the  student.  I  kept  at  it  and  found 
my  audiences  growing.  Along  the 
way  I  was  able  to  start  and  run 
some  very  successful  computer 
magazines. 

Amateur  radio  can  be  a  key  to 
success— if  you'll  let  it.  Persis- 
tence in  radio  means  education.  I 
hope  you  find  it  as  exciting  and  as 
much  fun  learning  as  I  do.  It  isn't 
work  in  its  bad  connotation.  How 
much  amateur  radio  do  you  know 
well  enough  to  teach?  Can  you  get 
up  in  front  of  your  club  and  talk 
about  OSCAR  operating?  How 
about  packet?  Slow  scan? 

There  has  been  a  need  for 
years  for  a  practical  slow-scan 
unit  for  business.  We've  had  the 
technology  for  this  for  well  over 
ten  years,  yet  I've  just  recently 
seen  a  practical  unit  marketed. 
Ham  historians  can  go  back 
through  my  editorials  and  see 
where  I've  suggested  such  a 
product  several  times. 

With  so  few  engineers  coming 
out  of  our  schools  these  days, 
there  are  ali  sorts  of  opportunities 
for  sharp  technicians.  Sam  Harris 
W1 FZJ  wasn't  an  engineer,  but  he 
used  his  amateur  radio  experi- 
ence to  become  a  world  expert  in 
microwaves.  He's  the  chap  who 
invented  the  first  parametric  am- 
plifier and  helped  make  Mi- 
crowave Associates  what  they  are 
today — Marconi— the  outfit  giving 
the  satellite  business  the  shaft 
these  days  with  their  scrambling 
decoders. 

Sam  built  the  first  parametric 
amplifier  on  six  meters  and  !  pub- 
lished the  first  article  on  it!  Read- 
ers thought  it  must  be  an  April 
Fool  article,  it  was  so  implausible. 
His  amateur  radio  work  got  Sam  a 
nice  spot  with  the  big  dish  in  Areci- 
bo.  Unfortunately,  Sam  smoked, 
so  he's  no  longer  with  us.  So  did 
his  wonderful  wife,  Helen  W1  HOY 
, ,  .gone  too,  We  sure  miss  pio- 
neers like  Sam ...  not  many  left. 

Call  it  education, .  .call  it  doing 
your  homework,  .  .it's  one  major 
separation  between  failures  and 


successes.  You  have  the  best 
shot  at  getting  to  the  big  money 
when  you  start  your  own  busi- 
ness, but  the  odds  aren't  very  at- 
tractive. This  is  more  because  too 
many  entrepreneurs  start  their 
businesses  without  doing  thesr 
homework  and  find  it's  too  late  to 
learn  all  the  things  they  should 
have  known .  90%  of  all  small  busi- 
nesses fail  in  the  first  five  years. 
But  darned  few  fail  where  the 
homework  has  been  done. 

One  of  these  days  I  may  be  able 
to  get  schools  to  provide  a  practi- 
cal business  education.  Did  you 
see  Rodney  Dangerfield  in  "Back 
To  School'1?  It  was  a  fun  picture, 
with  one  great  bit  where  a  pedan- 
tic college  business  professor  is 
trying  to  teach  the  kids  the  theory 
of  how  to  start  a  business.  Dan- 
geffield,  a  self-made  millionaire, 
who  has  decided  to  get  a  college 
education  and  is  starling  in  as  a 
freshman,  then  points  out  many  of 
the  practical  things  you  have  to 
know  to  succeed,  none  of  which 
have  much  to  do  with  business 
theory.  Great  scene. 

My  advice  to  anyone  interested 
in  making  it  big  with  his  own  busi- 
ness is  first  to  learn  the  pitfalls 
while  working  for  someone  else. 
It's  dumb  to  learn  with  your  own 
money.  ,  .you'll  run  out,  .  .as 
90%  do.  Heck,  I  worked  for  five 
years  as  editor  of  CQ  before  start- 
ing my  own  magazine,  I'd  proba- 
bly still  be  making  the  publisher 
rich  if  he  hadn't  fired  me.  And  he 
was  doing  very  well  indeed,  by  the 
way.  *  .pretty  much  retired  on  a 
big  yacht.  We  didn't  see  him 
much.  In  today's  dollarettes  I'd  es- 
timate CQ  was  making  over  $1 
million  profit  a  year. 

With  communications  starting 
to  get  into  some  serious  growth, 
the  need  for  new  products  and 
services  is  going  to  be  almost  un- 
limited. I  believe  the  next  really  big 
technology  explosion  will  be  in 
communications. ,  .via  satellites, 
fiber  optics,  cables,  and  micro- 
waves. Our  new-found  computer 
power  needs  communications. 

How  many  years  now  have  I 
been  pointing  out  the  potential  for 
optical  data  storage?  It's  finally 
beginning  to  emerge,  as  much 
from  small  firms  as  the  giants.  Un- 
til we  get  a  re-writable  optical  stor- 
age system,  I'd  suggest  someone 
work  on  a  combination  of  optical 


and  magnetic  storage .  .  .the  opti- 
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cal  for  high-density  storage.., 
perhaps  a  part  of  the  disk  for  write- 
once  (WORM)  and  a  magnetic 
segment  for  indexing  the  data. 

Getting  back  to  education ...  if 
there's  any  real  demand  for  theo- 
ry articles  in  73  I'll  start  a  series. 
But  if  you'd  rather  rag-chew  your 
spare  time  away*  I'll  just  try  to 
keep  73  fun  to  read  and  avoid 
straining  your  brain.  Ifs  up  to  you. 
I'm  not  talking  electronic  engi- 
neering, I'm  just  talking  about 
your  really  understanding  the  the- 
ory you  are  supposed  to  know  for 
an  Extra-class  license.  .  and 
maybe  a  bit  extra  on  digital  cir- 
cuits so  you  can  cope  with  your 
ham  rigs  and  their  synthesizers. 

Let  me  ask  another  question. 
How  many  technical  magazines 
are  you  getting?  Is  the  ARRL 
Handbook  your  ultimate  refer- 
ence manual? 

I  have  a  bone  to  pick  with  our 
schools.  It's  not  a  new  one-  If 
youVe  been  reading  anything 
much  more  than  ham  magazines, 
you  know  there's  been  a  series  of 
books  published  exposing  the  sad 
state  of  education  in  America.  I 
get  upset  when  I  visit  colleges  and 
find  much  of  their  time  is  spent  in 
remedial  work.  .  .teaching  things 
the  kids  should  have  learned  in 
grammar  and  high  school. 

Sure,  I  think  everyone  should 
have  an  education  in  the  arts.  . . 
literature,  artr  music,  maybe 
even  food.  I'm  old  enough  so  \  had 
classes  in  all  of  these  way  before 
college.  My  idea  of  college  is  as  a 
place  to  develop  your  skills  for 
your  business  career.  Artists  can 
go  to  an  art  school. .  .such  as 
Pratt  Institute.  My  mother  went 
there  and  became  an  excellent 
artist.  Musicians  have  the  East- 
man School  of  Music,  for  exam- 
ple. Engineers  have  MIT  and  RPI. 
But  why  should  RPI  have  to  teach 
music?  That's  ridiculous. 

Should  college  graduates  be  so 
ill-equipped  for  a  career  that  all 
they  can  do  is  drive  a  cab  or  empty 
wastebaskets.  Yes,  I've  had  col- 
lege graduate  wastebasket  emp- 
tiers  working  for  me. 

One  of  my  goals  is  to  get  col- 
leges to  teach  not  only  the  career 
material,  but  also  to  provide  a 
practical  business  education  to  go 
with  it.  Then  we'd  see  engineers 
who  have  some  basic  skills  in 
business  so  they  can  grab  man- 
agerial  opportunities  when  they 
occur.  The  engineer  who  knows 
little  about  personnel  manage- 
ment, accounting,  investment 
banking,  purchasing,  marketing, 
salesmanship,  public  speaking, 
and  so  on,  will  usually  avoid  the 


better  career  opportunities  that 
present  themselves. 

Take  a  subject  such  as  advertis- 
ing. As  an  expert  in  this,  Til  let  you 
in  on  a  dirty  secret.  You'd  be  as- 
tounded at  how  few  advertising 
professionals  have  any  real  back- 
ground. Many  of  them  are  abso- 
lute frauds,  making  up  for  their 
lack  of  education  with  firmly  held 
opinions.  When  you  consider  that 
virtually  every  firm  needs  advertis- 
ing, it's  amazing  to  me  that  there 
are  so  few  courses  available.  I 
took  an  invaluable  course  at  the 
Advertising  Club  of  New  York. .  . 
one  of  the  most  valuable  courses 
I've  ever  taken. 

Almost  anyone  could  become 
an  expert  in  advertising  in  a  few 
months  just  by  reading  a  few 
books  and  taking  a  course.  I'll  bet 
you  could  run  circles  around  50% 
of  the  ad  agencies  in  results, 
too. .  .maybe 90%. 

It's  getting  a  bit  difficult  to  be- 
come a  computer  expert  now,  but 
things  are  still  wide  open  in  most 
communications  fields.  I  don't 
think  there  is  a  college  teaching 
HF  rf  circuits  anymore.  They're 
teaching  digital  and  microwaves. 
I'm  not  sure  they're  even  teaching 
VHF  and  UHF  circuit  design. 

Another  frontier  lies  In  getting 
stuff  through  the  twisted  pair. 
They're  coming  from  300  baud  to 
1 200 .  .  ,  with  2400  moving  up.  But 
there  are  some  sneaky  ways  of 
cramming  9600  baud  on  the  lines. 
And  we're  hearing  about  56,000! 
How  much  do  you  know  about  all 
this?  If  we  can  get  that  stuff 
through  an  ordinary  phone  line, 
how  about  putting  it  through  a 
ham  channel? 

You've  been  reading  a  bit  about 
spread-spectrum  communica- 
tions, but  ril  bet  you'd  fall  all  over 
yourself  if  you  were  asked  to  ex- 
plain it  to  your  ham  club.  Wefl? 
Yes,  I  know  it  takes  more  effort 
than  hoisting  a  cold  807,  Maybe 
you  find  it  more  fun  to  get  woozy 
with  a  few  beers  than  to  learn 
things.  I've  always  found  under- 
standing something  new  to  be  ex- 
citing, 111  tell  you  what,  the  next 
time  you  see  me  at  a  hamfest  or  a 
club  meeting,  let's  see  if  you  can 
find  a  subject  I'm  unable  to  han- 
dle. I've  got  plenty  of  weak 
points, . .  can  you  find  'em? 

Another  new  technology  that  is 
working  well  for  entrepreneurs  is 
compact  discs.  You've  probably 
read  this  is  the  fastest -growing 
consumer-electronic  field  in  histo- 
ry. I've  been  visiting  CD-only 
stores  around  the  country.  Most  of 
'em  have  been  started  on  a 
shoestring,  yet  most  of  them  have 


THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


BAND 


KIT   WIRED 


6MP  2M,  220  $630  $880 
440     $730  $980 

(Also  available  for  commer- 
cial bands) 

FEATURES: 


SENSITIVITY  SECONDTO  NONE;  0:15  uV  (VHF),  0.2  uV(UHF)TYP. 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&CERAMIC  FILTER  FOR  >  1 00 dB  AT  ±  12KHZ.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE&  INTERMOD. 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER^PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT- 
TERS, SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL 
CLEAN,  EASYTUNETRANSMITTER;  U  PTO  20  WATTS  OUT  (UPTO 
SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


•  RT44/R220  FM  RCVRS  for  2M  or  220  MHz.  0.l5uV 
sens.;8  pole  xtal  filter  &  ceramic  filter  in  l-f,  helical 
resonator  front  end  for  exceptional  selectivity, 
>100dBat  ±  1 2  kHz,  best  available  today.  Flut- 
ter-proof squelch.  AFC  tracks  drifting  xmtrs. 
Xtal  oven  avail.  Kit  only  $138. 

•  R451  FM  RCVR  Same  but  for  uhf.  Tuned 
line  front  end,  03  uV  sens.  Kit  only  $138. 

•  R76  FM  RCVR  for  1QM,  6M,  2M,  or  220.  As  above, 
but  w/oAFCorhel.  res.  Kits  only  $118.  Also  avail  w/4  pole  filter,  only  $96/kit 

•  R110  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
or  ham  bands  or  Space  Shuttle.  Only$98. 


TA51  VHF  FM  EXCITER  for  10M,  6M 

2M<  or  220  MHz.  2  Watts  continuous, 

up  to  3W  intermittent.  Kit  only  $68 

TA451  UHF  FM  EXCITER  2W  cont,  up  to  3W 

intermittent.  Kits  only  $68-  Xtal  even  avail. 

VHF  &  UHF  LINEAR  AMPLIFIERS.  For  either  FM  or  or  SSB,  Power  levels 

from  10  to  45  Watts  to  go  with  exciters  &  xmtg  converters.  Several 

models.  Kits  from  $  78. 


NOW— FCC   TYPE  ACCEPTED   TRANSMITTERS,   RECEIVERS,  AND 
REPEA  TERS  A  VAILABLE  FOR  HIGH-BAND  AND  UHF,  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Models  to  cover  every  practical  rf  &  if  range  to  listen  to  SSB, 
FM,A7V,  etc.  NF  =  2dBor  less. 


LOW-NOISE  PREAMPS 


VHF  MODELS 

Kit  with  Case  $49 

Less  Case  $39 

Wired  S69 


UHF  MODELS 

Kit  with  Case  S59 

Less  Case  $49 

Wired  $75 


Antenna 

flecehrer 

Input  Range 

Output 

5a-3£ 

144-146 

50-52 

2S-30 

50-&4 

144-148 

144-146 

26-30 

T45-147 

28-30 

144-144.4 

27-27  4 

146-148 

26-30 

220-222 

20-30 

220-224 

144-148 

222-226 

144-148 

220-224 

60-54 

222-224 

28-30 

432-434 

28-30 

435-437 

26-30 

432-436 

144-146 

432-436 

50-54 

439.25 

61.25 

902-925 

422-448 

SCAN  N  E  R  CO  N  VE  RT  EflS  Co  py  806  M  Hz  ban  d  on  any  scan- 
ner. Wired/tested  ONLY  $88. 


TRANSMIT  CONVERTERS 


For  SSB,  CW,  ATV,  FMh  etc.  Why  pay  big  bucks  for  a  mulli 
rnotfe  rig  for  each  band?  Can  be  linked  with  receive  con ver\- 
era  for  transceiver  Watts  oulputvhf,  1  Watt  uhf. 


Harntronics  Breaks 
the  Price  Barrier! 

* 

No  Need  to  Pay  $80  to  $125 
for  a  GaAs  FET  Preamp. 


FEATURES: 

•  Very  Low  Nose:  0.7dB  VHF,  08dB  UHF 

•  High  Gain;  1 3  to  20dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAsFET,  Very  Stable 


MINIATURE  PREAMPS 


GaAsFET  Preamps  with  fea- 
tures similar  to  LNG,  ex- 
cept designed  for  LOW 
COST  and  SMALL 
SIZE:  only  5/8  *W   k 
1-5/8L  x  3/4H.  Easily 
mounts  Inside  many 
radios. 


NEW 

Model  LNW-(  *  )  - 


Only  $  19/kit,  $34wlred 


MODEL 


TUNES  RANGE 


PRICE 


LNG28 

26-30    MHz 

$49 

LNG-50 

46-56    MHz 

$49 

LNG^144 

137-150  MHz 

$49 

LNG-160 

150-1 72  MHz 

$49 

LNG-220 

210-230  MHz 

$49 

LNG-432 

400-470  M  Hz 

$49 

LNG-800 

800-960  MHz 

$49 

Models  available  to  tune  the  following  bands: 
25-35,  35-55,  55-90,  90-120,  120-150, 
150-200,  200-270,  and  400-500  MHz. 

^Specify  band 


IN-LINE  PREAMPS 


NEW 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kft  $79 
Wired  $139 


Exciter 
Input  Range 

2£r3Q 

20-29 

28-30 

£7-27,4 

28-30 

50-54 
144-146 
144-1 46 


2B-3Q 
26-30 

ei-25 
144-148 


Antenna 
Output 

144-146 

145-146 
50-52 

144-144.4 
220-222* 

220-224 
50-52 
28-30 


432-434 
435-437 

439. 25 
432-436* 


"Add  J20  f  or  2M  input 


VMF  &  UHF  LINEAR  AMPLIFIERS.  Use  with  above. 
Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  $78. 


HELICAL  RESONATOR 

PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  Interference 
in  critical  applications. 
l2dBgain, 

MODEL      TUNING  RANGE    PRICE 


GaAsFET  Pre^ 
amp  with  fea- 
tures like  LNG 
Automatically 
switches  out  of  line  dur- 
ing transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W.  Tower  mtg  hdwr  inck 

MODEL      TUNES  RANGE     KIT     WIRED 


■--to., 


LNS-144  120-175  MHz  $59  $79 
LNS-220  200-240  MHz  $59  $79 
LNS-432    400-500  MHz     $59       $79 


-JM?^ 


HRA-144 
HRA-(  *  ) 
HRA-220 
HRA-432 
HRA-(  *  ) 


143-150  MHz 
150-174  MHz 
213-233  MHz 
420-450  MHz 
450-470  MHz 


$49 
$49 
$49 
$64 
$64 


^Specify  Center  frequency  desired 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR,  Run  up  to 
1200  baud  digital  or  packet  radio  signals 
through  any  FM  transmitter. 

•  DE  202  FSK  DATA  DEMODULATOR 

•  COR -2  KIT  With  audio  mixer,  local  speaker 
amplifier,  tall  &  time-out  timers. 

•  COR-3  KIT  with  "courtesy' '  beep". 

•  DTMF  DECODER/CONTROLLER  KITS 

•  AUTOPATCH  KITS,  Provide  repeater  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control. 

•  CWID  KITS  *  SIMPLEX  AUTOPATCH 


Send  $1  for  Complete  Catalog 

(Send  $2.00  or  4 1  RCs  for  overseas  mailing) 

Order  by  phone  or  mail  *  Add  S3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


mironics,  inc. 

65  D  MOUL  ROAD  •  HILTON  NY  14468 

PhOna  716'392~9430         Hamfronies*  Is  a  registered  trademark 


gotten  into  the  black  in  four  or  five 
months,  Not  bad  for  a  retail  opera- 
tion. If  you're  into  music,  you 
might  want  to  look  into  starting  a 
CD-only  store.  It  could  turn  into  a 
chain. 

There  are  a  great  many  oppor- 
tunities for  people  with  an  elec- 
tronics background  to  start  busi- 
nesses. When  microcomputers 
started  I  talked  many  hams  into 
getting  into  the  business.  Some 
have  done  exceptionally  well  Of 
course,  if  you're  not  using  your 
interest  En  amateur  radio  as  a  way 
to  build  your  electronic  education, 
you're  blowing  a  wonderful  oppor- 
tunity. 

You  might  read  through  this  is- 
sue of  73  and  mark  any  pans  that 
you  don't  realty  understand.  Swal- 
low your  pride  and  comer  a  more 
technically  apt  ham  and  see  if  he 
can  help  you.  He1!!  be  flattered 
Have  I  explained  a  fundamental 
fact  of  life  recently?  The  more  you 
get  people  to  do  for  you,  the  more 
they'll  like  you.  And  the  more  you 
do  for  them,  the  more  they'll  hate 
you.  So  don't  be  shy  about  asking 
for  help. .  .it's  the  best  way  to 
make  friends. 

Speaking  of  which,  I  need  your 
help.  You  may  have  noticed  that 
OSTis  a  tad  fatter  than  73.  This  is 


a  terrible  situation — one  which 
needs  to  be  fixed  as  soon  as  pos- 
sible. This  is  a  situation  where  you 
can  help.  The  formula  is  sim- 
ple,, .the  more  advertising  a 
magazine  has,  the  more  pages  of 
articles  it  can  publish. .  .or  club 
and  operating  news  in  the  case  of 
QST.  A  magazine  generally  at- 
tracts advertising  in  proportion  to 
the  number  of  readers  it  has.  So  if 
you  can  get  some  friends  to  sub- 
scribe to  73,  we'll  have  more  ad- 
vertising, .  .more  articles  and  a 
much  fetter  magazine.  I'd  love  to 
have  it  up  around  250  or  300 
pages  a  month .  .  .  but  that's  en- 
tirely up  to  you.  Who  do  you  know 
who  should  be  reading  73?  Get 
after  "em. 

If  you  have  a  fob  where  unions 
are  protecting  your  job  and  keep- 
ing you  from  progressing.  .  . 
I've  had  my  share  of  that  de- 
structiveness .  .  .you're  all  set 
for  long-term  failure.  You  could 
hardly  ask  for  a  more  secure 
grasp  on  failure.  When  l  was 
in  Chicago  for  the  Consumer 
Electronics  Show,  I  saw  a  Chi- 
cago Tribune  union  on  strike — 
something  to  do  with  fighting 
work-saving  plans  by  manage- 
ment. I  suppose  some  bright  col- 
lege kid  is  trying  to  get  them  to 


SWL's:  Are  You  Plagued  By 

Phantom  Signals? 


Meet  the  Eliminator, 

Don't  let  its  small  dimensions  [4*i&W)  fool  you— the 
Grove  Minftuner  111  is  a  big  weapon  against  images, 
inter  mod  and  pha  mom  signals  on  your  shortwave  receiver! 

This  short  wave/long  wave  pre-selector  is  designed  to 
boost  performance  in  the  100  kHz-30  MHz  frequency 
range.  If  you  own  one  of  the  popular  general  coverage 
communications  receivers  and  are  using  an  outside  an- 
tenna, you  NEED  this  exttra  measure  of  selectivity. 

No  power  required.  Simply  connect  between  your 
receiver  and  antenna.  Equipped  for  standard  PL- 259  con- 
nections. Only  $39  (free  UPS  shipping:  *5  US.  Mail/P.P.)- 

Grove  Enterprises  °rd€r  TUN'3 

140  Dog  Branch  Road         MC,  Visa  or  COD  call: 

Brasstown,  NX.  2B902  1-800-438-8155 


shift  from  hand-set  type  to  a  Lino- 
type machine.  Tsk+ 

Even  if  you  are  completely  set- 
tled in  with  failure  in  your  own 
life . . .  and  have  inoculated  your 
kids  with  your  same  work  ethic,  . . 
how  about  getting  your  grand* 
children  off  the  treadmill?  Would 
it  really  upset  you  if  they  became 
successful?  Of  course  they're 
going  to  do  as  you  do,  not  as  you 
say.  You're  the  role  model,  like  it 
or  not, 

My  grandfather  helped  Citgo 
get  going  back  70  years  ago.  My 
father  started  the  first  transat- 
lantic airline.  Neither  did  these 
things  working  40-hour  weeks,  so 
I  had  excellent  role  models,  I 
backed  up  this  hard  work  ethic 
with  education.  When  I  got  in- 
terested in  amateur  radio,  I  joined 
the  school  ham  club  and  learned 
everything  I  could  from  the  oth- 
er kids 

It  was  my  interest  in  amateur 
radio  that  pushed  me  into  an  engi- 
neering college  instead  of  a  liberal 
arts  one.  It  was  amateur  radio  that 
got  me  into  the  Navy  radio-techni- 
cian program,  where  I  got  a  first* 
rate  technical  background  in  just 
a  few  months. 

For  years  I  teamed,  built,  and 
experimented.  I  helped  pioneer 
NBFM.  ♦  Jhen  was  an  early  side- 
bander.  .  ,one  of  the  first  in 
RTTY  .  .one  of  the  first  in  re- 
peaters. My  family  gave  me  a 
good  start.  Are  you  giving  your 
kids  or  your  grandchildren  as 
good  a  start? 

There  are  some  good  books  on 
success.  I  enjoyed  the  one  by  Ray 
Kroc,  the  builder  of  McDonalds. 
The  Napolean  Hill  book,  Think 
and  Grow  Rich,  is  in  paperback. 
It's  also  available  on  video  cas- 
sette, audio  cassettes,  and  so  on. 
If  you  aim  at  success,  in  the  long 
run  your  chances  of  reaching  this 
goal  are  much  better  than  de- 
pending entirely  on  luck.  Failure 
can  be  ensured  by  constantly  pur- 
suing the  temporarily  expedient. 

Any  questions? 

BUILDING  YOUR  CLUB 

The  strength .  .  .  and  the  salva- 
tion. .  .of  amateur  radio  lies  in  our 
radio  clubs.  Buying  a  subscription 
to  QST  is  not  going  to  save  our 
hobby.  For  that  matter,  even  buy- 
ing a  subscription  to  73 isn't  going 
to  save  it .  though  it  will  tell  me 
you  are  interested  in  working  with 
me  to  save  \i 

The  secret  to  a  successful  ham 
club  is  the  same  as  the  secret  to  a 
successful  magazine. .  it's  gotta 
be  fun.  Unless  an  awful  Jot  of 
hams. .  .well  over  5,000  in  the 


last  couple  of  months.  .  .have 
been  lying  to  me  at  hamfests.  they 
were  going  to  be  dropping  73  be- 
fore long  because  it  was  no  longer 
fun  to  read.  Well,  you'll  lose  your 
members  if  your  club  isn't  fun.  It's 
as  simple  as  that. 

But  how  in  heck  can  you  make  a 
ham  club  fun  for  a  bunch  of 
weirdos,  all  with  different  inter- 
ests? We  don't  have  one  hobby, 
we've  got  dozens  of  'em  .and 
obviously  there's  no  way  to  please 
everyone.  Maybe,  maybe  not,  But 
let's  look  at  the  positive  side  of  it 
and  get  a  move  on. 

Your  Club  Newsletter 

This  is  [he  medium  that  can 
make  or  break  a  dub.  As  the  pub- 
lisher of  73 1  get  to  see  hundreds 
of  club  newsletters.  Some  of  'em 
are  awfully  good  some  are  pa- 
thetic. They  don't  have  to  be  slick 
founcoior  publications,  you  know. 
The  main  purpose  of  the  club 
newsletter  is  to  gel  the  members 
to  come  to  the  next  meeting  so 
tell  'em  what  fun  they're  going  to 
have  when  they  come.  Tell  *em 
what's  on  the  program.  If  there's 
going  to  be  a  short  pre-meeting 
technical  session  to  teach  feed- 
line  theory,  urge  them  to  brush  up 
on  their  radio  by  coming  early, 
You  might  get  the  club  program 
chairman  to  knock  out  an  enthusi- 
astic piece  explaining  what  s/he's 
got  in  store  for  the  next  meeting. 

Have  you  considered  a  buck 
newsletter  flea-market  column? 
For  $1  you  can  list  four  or  five  li  nes 
of  gear  you  have  for  sale.  This 
beats  the  devil  out  of  the  several- 
month  wait  for  a  classified  ad  in 
OSTto  hit.  I  don't  know  how  much 
you  shop  the  ham  magazine  clas- 
sifieds, but  my  experience  has 
been  that  90%  of  the  stuff  is  long 
gone  by  the  time  the  magazine 
with  the  ad  finally  comes  out. 
Once  you're  through  with  a  piece 
of  ham  gear,  don't  put  it  up  on  a 
shelf  and  forget  it .  , .  get  it  moving 
to  someone  who  will  keep  it  busy, 
someone  who  will  get  enjoyment 
out  of  it.  Never  mind  that  you'll 
probably  waste  the  money  you  get 
for  it  on  nonessentials  such  as 
food  or  clothes  for  the  kids. 

If  you  have  a  ham  store  in  your 
area,  you  might  start  talking  with 
the  owner  about  running  a  couple 
pages  of  ads  in  your  newsletter.  It 
won't  cost  him  much,  but  that, 
along  with  the  classified  bucks, 
can  make  the  newsletter  fly  by 
itself.  How  much  should  you 
charge?  Well,  I'd  suggest  around 
10  cents  per  reader  per  page. 
Thus,  a  two-page  ad  spread  might 
Continued  on  page  104 
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Hum  Awards 


by  William  V.  R.  Smith  N6MQS 


Worked  All  States  Award 


When  you  receive  your  first  QSL  in 
the  mail,  it's  an  exciting  moment,  ft 
confirms  contact  with  another  ham. 
You  begin  to  collect  QSL  cards  and 
clear  off  wall  space  to  display  your 
cards. 

Each  day,  you're  excited  about  your 
new  contacts.  You  start  searching  for 
new  states.  It  doesn't  take  long  until 
you  want  to  contact  all  fifty. 

Making  contact  with  all  fifty  states  is 
the  first  on-the-air  goal  for  most  radio 
amateurs.  A  high-power  rig  is  not 
required;  contact  with  all  fifty  states 
has  been  done  by  stations  with  only 
five  Watts  of  power. 

The  first  step  is  to  get  your  paperwork 
organized.  You'll  need  a  list  of  all  fifty 
states  and  a  checklist  for  completed 
contacts  which  shows  receipt  of  QSL 
cards.  This  list  should  be  nearby 
when  you're  on  the  air.  A  U.S.  map  is 
useful  to  provide  a  visual  aid,  and 
each  state  can  be  circled  as  contact 
is  made. 

Making  contact  with  each  of  the  fifty 
states  is  only  the  first  step.  Most 
awards  will  require  proof  of  contact. 
An  operator  in  each  state  must  send 
you  a  QSL  card.  There  are  three 
rules  to  follow  to  make  certain  you 
receive  these  cards:  1)  You  must 
send  a  QSL  to  get  one,  2)  Send  a 
self-addressed,  stamped  envelope, 
and  3)  Make  contact  with  at  least 
three  stations  in  each  state. 


The  attached  WAS  worksheet  wi 
simplify  and  organize  your 
paperwork,  It  will  also  make  the  effort 
a  lot  more  fun.  Along  with  a  list  of  all 
fifty  states,  the  form  contains  room  to 
log  contact  with  three  stations  per 
state.  Three  contacts  should  insure 
receipt  of  at  least  one  QSL  card,  Next 
to  the  state  name  is  room  for  an  'X'. 
This  will  show  that  a  card  has  been 
received  and  the  state  is  complete. 

Most  "Work  All  States"  awards  have 
special  endorsements.  You  may  earn 
an  endorsement  for  contacting  all  fifty 
state  capitals,  contact  on  one  band, 
or  contact  only  with  YL  operators. 
Most  awards  have  several  endorse- 
ments available:  Review  the  award 
rules  for  a  list  of  the  endorsements. 
You  can  make  photocopies  of  the 
worksheet  and  use  a  new  sheet  for 
each  endorsement. 


The  U,S.  map  shown  below  wilf 
orient  you  to  each  state's  location 
and  its  distance  from  your  shack. 
The  call  sign  areas  are  marked  to 
help  you  identify  a  station's  possible 
location  from  the  call  sign. 

After  you  have  completed  the 
worksheet,  it's  time  to  apply  for  a 
"Work  All  States"  award.  Many  nets 
and  clubs  have  WAS  awards  avail- 
able. The  most  popular  WAS  awards 
are  presented  by  the  American  Radio 
Relay  League  (ARRL), 

You  may  request  an  ARRL  WAS 
award  application  by  sending  a  self- 
addressed,  stamped  envelope  to: 
ARRL  WAS  Award  Manager  •  225 
Main  Street  *  Newington  CT  061 1 1 , 

Along  with  the  application,  you'll 
receive  a  list  of  the  many  awards 
available  and  the  special  endorse- 
ments. 

You  will  be  required  to  fill  out  the 
application  and  sort  your  QSL  cards 


alphabetically  by  state.  The 
application  and  cards  must  then  be 
mailed  to  the  awards  manager  for 
verification.  If  you  want  the  cards 
returned,  you  must  enclose  sufficent 
postage  for  their  return  (approx- 
imately two  dollars). 

When  everything  checks  out,  you  will 
receive  a  handsome  WAS  award  in 
the  mail.  The  award  is  shipped  in  a 
protective  package  to  save  it  from  the 
postal  machines.  The  award  will 
include  your  WAS  number-  This  can 
be  placed  on  your  QSL  cards.  You 
have  earned  the  award,  so  show  off 
a  little! 

It  took  me  almost  four  months  to  work 
all  fifty  states.  In  the  process,  I 
received  over  two  hundred  QSL 
cards  from  fifty  states  and  thirty-five 
countries.  I'm  now  working  on  state 
capitals  and  DXCC, 

73  to  you  and  yours.  Good  luck  with 
"WAS,"  and  I  hope  you  tune  in  next 
month.  N6MQS 


U.S.  map  showing  fifty  states  with  all  ten  call  sign  areas.  Circle  each 
state  as  QSL  cards  are  received.  Alaska  is  in  the  seventh  call  area- 
Hawaii  Is  in  the  sixth  call  area. 


The  award  form  presented  hera  was  designed  on  an 
Apple  Macintosh  by  N6MG5  and  printed  on  a  Laser  printer. 
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WAS  WORKSHEET 

QSO  COMPLETED 


STATION: 


SPECIAL: 


P-M 


STATE 


ALABAMA 


CALL 


DATE 


CALL 


DATE: 


CALL 


DATE 


~ 


ALASKA 


ARIZONA 


ARKANSAS 


CALIFORNIA 


COLORADO 


CONNECTICUT 


DELAWARE 


FLORIDA 


GEORGIA 


HAWAII 


DAHO 


ILLINOIS 


INDIANA 


««™ 


IOWA 


KANSAS 


KENTUCKY 


LOUISANA 


■ 


MAINE 


MARYLAND 


MASS. 


MICHIGAN 


MINNESOTA 


MISSISSIPPI 


MISSOURI 


MONTANA 


NEBRASKA 


NEVADA 


NEW  HAMPSHIRE 


NEW  JERSEY 


NEW  MEXICO 


NEWYORK 


NORTH  CAROLINA 


NORTH  DAKOTA 


OHD 


OKLAHOMA 


OREGON 


PENNSYLVANIA 


RHODE  ISLAND 


mmmtwmmmrmmBm 


■ 


SOUTH  CAROLINA 


SOUTH  DAKOTA 


TENNESSEE 


i 


TEXAS 


UTAH 


VERMONT 


VIRGINIA 


WASHINGTON 


i 


WEST  VIRGINIA 


WISCONSIN 


WYOMING 


mat^Bm^sim^m 


* 


CO 

o 


CO 


ca 
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6ft.  Parallel  Shielded 

S^rfC©  CABLE 

csp         ^  \iLl 

VALUE  PRICED  AT  v  l  >**—*' 

$12.95 

Reg.  $2  9,** 

Are  you  tripping  over  or  kicking 
the  surge  protection  under  your 
desk?  Do  people  jerk  your  moni- 
tor around?  Do  you  have  power 
cables  from  your  computer  &  pe- 
ripherals running  everywhere? 


MP' 


products 


& 


CSP 


1  year 
Warranty 


Have  the  Solution 

For  You!! 


7Tf 


Pico 

Tilt  &  Swivel 
Power  Center 

95 


$69. 


Retails  at 

$89.95 

Maximum  clamping  voltage 
55  volts  above  line  maximum 
transmit  peak.  Current  is 
6500  amps.  Maximum 
clamping  time  is  20  microsec- 
ond. 5  individually  switched 
outlets  with  em/rff surge  pro- 
tection. 15  amp  reseatable 
breaker.  Illuminator  rocker 
switches* 


Apple  II,  He,  lie 

and 
IBM  compatible 


ITc 


JOYSTICK 


4 


*~    I    1 


List  $39.*s 


"When  You  Buy,  Say  73 


CSP  Price : 

$19.95 


LKMH  Adds  a 
Touch  of  Class 

R0LLT0P  DESK  STYLE 
TEAK  DISKETTE  CHEST 

5.25"— Holds  50  #454   $21.95 

5.25"-Holds  100  #455 $37.95 

3.50"-Holds45#452   $16.95 


ADD  COLOR  to  your  life 

THOMSOIMO 

Color  Monitor 

CM  36632  VI 
Large  14"  CRT 
Integral  Speaker 
Dot  pitch  063  mm 
Resolution  260x30 


Retail 

$299.°°-. 


r* 


CM36512UI 
Large  14" 
CRT  with  anti- 
Glare  surface 
Composite  and 
RGB  inputs 
Dot  pitch  51mm 
Cretins  for    Resolution  560x24 

$442.00  ^SvkdJ 

CSP  Price 

$289.00 


CSP 

Computer  Supplies 


Peterborough 

WGE  Center  Rte  202  N 
Peterborough,  NH  03458 

MC  ORDERS  CALL 

1-800-843-6700 

INFO  (603)  525-4201 

I .  Add  5%  fur  Shipping  Sn  00  min, 
jg.  Add  Sii -for  COO 

3,  No  surcharge  for  MC  or  VISA 

4,  Relurns  must  have  KM  A  n 
please  taJ] 

5,  APO  &  FPO  orders  tan  be  scnl 
Priority  Matt 


■90 


Keep  in  touch  with 


INCHOR  AUTOMATION 

This  1200  Baud  Modem 
with  Auto  Answer  and  Auto 
Dial  will  fill  any  communi- 
cations need.  Compatable 
with  all  computers  and 
communications  software- 
Free  $12. 9fi Hook-up  Cable 
12  UDC  Power  Adaptor 
6  ft .  Modular  Cable 


sioo» 

SAVINGS 


%\w: 


95 


You  Need  a  New  Printer  and 
You  Won't  Find  a  Better  Price 

1 5  inch  Carriage 

Near  Letter  Quality 

Printing 

Large  Buffer  Memory 

Optional  Cutsheet 

Feeder 

Auto  Paper  Load 


M-I509 

$399 


\ 


Ml  109 


$229. 


00 


Highspeed  1000BNLQ 
-    2k  Buffer 
\       *  Quiet  Operation 
Loads  of  Options 


CUIUS 

Surge  Protection 

Protect  your  investment  with  these 
Curtis  Surge  Protectors.  Just  LOOK 
at  these  prices! 
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K6K  >  PACKET 


Harold  Price  NK6K 
t2H  Ford  Avenue 
Redondo  Beach  CA  9027B 

it  struck  me  the  other  day  that  peo- 
ple not  on  packet  wouldn't  know 
where  the  title  of  this  column 
came  from.  On  packet,  when 
you're  just  monitoring  the  chan- 
nel, your  TNC  tells  you  who  each 
packet  came  from,  and  who  it's 
going  to.  If  NK6K  were  sending 
packets  to  a  station  catted  PACK- 
ET, each  packet  would  be  dis- 
played with  NK6K>  PACKET:  in 
front  of  it.  That's  all  there  is  to  it! 

PACKET  IN  OTHER  LANDS 

A  more  or  less  regular  feature 
here  for  the  months  to  come  will 
be  a  review  of  worldwide  packet 
activities.  Mams  in  other  countries 
have  a  different  perspective,  and 
operate  under  different  rules.  The 
questions  I've  asked  packeteers 
in  other  countries  are: 

1)  How  many  packet  users  are 
there? 

2)  What  packet  standard  is  in 
use? 

3)  What  frequencies  are  in  use? 

4)  Are  there  any  regulatory  re- 
strictions on  the  use  of  packet? 

If  you  don't  see  your  country 
mentioned,  feel  free  to  send  in  the 
answers,  This  column  was  written 
on  May  28,  and  most  of  the  DX 
comments  were  received  earlier 
in  the  month. 

Japan 

These  comments  were  re- 
ceived on  CompuServe  from 
ToshiJGIREA: 

'The  exact  number  of  packet 
users  is  unknown  but  growing 
fast.  AX. 25  is  used  in  almost  alt 
cases.  The  UHF  band  is  most 
commonly  used;  frequencies 
around  Tokyo  are  430.90,  431.0, 


434.0,  and  434.44  MHz  (430.98  is 
the  most  active).  The  12-GH2 
band  is  in  use  around  Osaka. 
Many  Americans  are  applying  for 
the  new  reciprocal  licenses, 
7Ji  AAA  (AH0A)  operates  a  PSBS 
in  Tokyo." 

In  conversations  with  other  JA 
and  U.S.  hams,  many  have  not- 
ed that  packet  growth  in  Japan 
has  been  slower  than  might  have 
been  expected  given  the  high  in- 
terest in  computers  there.  One 
possible  reason  suggested  was 
that  the  general  crowding  of  the 
VHFand  UHF  bands  made  it  hard 
for  a  new  mode  to  "dear  space," 
Also,  since  the  TNCs  and  soft- 
ware were  developed  in  the  Unit- 
ed Statesl  initial  Japanese  par- 
ticipation was  limited  to  those 
who  could  work  well  in  English. 
Early  difficulties  with  TNC  soft- 
ware in  passing  8-bit  data  made  il 
hard  to  send  the  various  Jap* 
anese  extended  character  sets 
through  the  TNCs.  These  prob- 
lems have  been  largely  over- 
come, and  the  packet  transpon- 
der aboard  the  JAS-1  satellite 
should  spur  further  interest. 

South  Africa 

These  comments  were  re- 
ceived on  Telemail  from  Hans  van 
de  Groenendaal  ZS6AKV,  Presi- 
dent of  Southern  African  AMSAT: 

"Packet  radio  first  came  to 
South  Africa  when  Gordon  Hard- 
man  2S1FE/KE3D  returned  to 
Cape  Town  after  the  launch  of 
OSCAR  10,  He  brought  two  TAPR 
Beta  units  which  were  extensively 
demonstrated  at  a  SA  AMSAT 
Satellite  Communication  Confer- 
ence. 

"After  the  launch  of  TNC-1  by 
TAPR,  some  30  units  found  their 
way  to  the  Johannesburg/Pretoria 
area.  This  was  further  boosted  by 
TNC-2  and  various  models  of  the 


GLB  units.  Now  the  AEA  Pakratt 
and  PK-80  are  further  stimulating 
the  packet  revolution . 

'In  1935  the  first  digipeater, 
ZS6L*NT  was  set  up  in  the  Johan- 
nesburg area,  followed  by  a  pack- 
et-radio bulletin  board  in  Pretoria. 
Unfortunately,  earlier  this  year 
lightning  struck  and  blew  up  the 
bulletin  board  system.  It  was  ex- 
pected that  a  new  system  using 
the  WA7MBL  software  and  IBM- 
compatible  hardware  would  be- 
come operational  in  June/July 
1986, 

"One  of  the  first  TAPR  Beta 
systems  is  now  used  at  the  Johan- 
nesburg Amateur  Radio  Center. 

"The  total  number  of  packet-ra- 
dio stations  in  South  Africa  is  esti- 
mated to  be  around  100,  with  the 
major  activity  centered  around  Jo- 
hannesburg/pretoria,  Durban, 
Port  Elizabeth,  and  Cape  Town. 

"The  general  operating  fre- 
quency is  144.675  MHz. 

"Plans  for  this  year  include  set- 
ting up  a  digipeater  system  to  con- 
nect Durban  and  Johannesburg/ 
Pretoria." 

United  Kingdom 

The  U.K.  has  gotten  off  to  a  slow 
start  mainly  due  to  regulatory  is- 
sues, Repeaters  are  tightly  con- 
trolled by  the  Department  of  Trade 
and  Industry  and  by  the  RSGB; 
currently,  digipeaters  are  not  al- 
lowed. The  following  comments 
came  via  the  Uo-11  Digital  Com- 
munications Experiment  from  Jeff 
Ward  G0/K8KA.  a  temporary  resi- 
dent of  the  U.K.  who  is  working  on 
an  advanced  degree  at  the  Uni- 
versity of  Surrey.  He  says  that  this 
is  his  understanding  of  the  situa- 
tion. The  matter  is  still  under  re- 
view by  the  RSGB  and  the  DTI, 
and  neither  body  has  made  any 
firm  policy  statements  on  the  mat- 
ter yet. 

"Activity:  approximately  200 
stations  are  equipped  for  AX,25. 
Centers  of  activity  are  in  the  Lon- 
don area,  the  Southwest  (Devon 
and  Cornwall),  and  Easl  Angiia. 
The  local  activity  is  on  2  meters, 


DIN  Connector 

Mini-Plug 

Sub-Mini-Plug 

pin  1 

(use  center  of  shielded  cable) 
{put  2.2-uF  tanl  in  series) 

middle  sleeve 

pin  3 

(same  cable  as  above-use) 

big  (top)  sleeve 

(shield.  t ,) 

(tip  is  unused) 

pin  4 

(second  piece  of  shield 
cable-use  center) 

tip 

pin  2 

(big  center  lug-use  shield 

sleeve 

from  pin  4  cable) 

Table  I.  Wiring  a  Kenwood  TH-21/31/41  for  packet  operation  with  a  TNC-2/200/2A. 
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with  no  generally  agreed  upon  fre- 
quency at  this  time. 

"In  the  near  future,  RSGB  is  ex- 
pecting permission  from  the  De- 
partment of  Trade  and  Industry  for 
a  number  of  packet-radio  re- 
peaters on  2  meters.  The  frequen- 
cies 144.850  and  145.275  will  be 
occupied  by  this  network  until  the 
end  of  1987.  when  UHF  or  mi- 
crowave frequencies  for  packet 
will  be  identified.  The  2*rneler  fre- 
quencies are  being  used  in  the 
Short  term,  because  most  of  the 
people  interested  in  getting  on 
packet  radio  will  already  have  2- 
meter  capability,  and  the  RSGB 
does  not  wish  to  force  people  to 
buy  both  packet-radio  equipment 
and  new  rf  equipment  to  enter  the 
packet  network.  The  2-meter 
band  is  very  crowded  in  IARU 
Region  1f  however,  and  so,  as 
packet  activity  increases,  the 
network  MUST  move  to  higher 
frequencies. 

The  current  working  definition 
of  'packet-radio  repeater'  is  any 
store-and-forward  device,  which 
includes  digipeaters,  PBBS  sys- 
tems, and  any  higher  level  net- 
work relay  device.  Digipeating  by 
individual  stations  is  not  legal,  and 
will  not  be  legal  in  the  early  stages 
of  packet-radio  implementation  in 
the  U.K.  All  repeaters  in  the  U.K. 
must  be  separately  licensed.  One- 
to-many  messages  (bulletins, 
newsletters,  messages  to  ALL) 
come  under  the  definition  of 
broadcasting,  and  will  not  be  al- 
lowed initially,  either.  In  the  sec- 
ond phase  of  regulatory  investiga- 
tion, it  is  hoped  that  the  DTI  will 
allow  limited  bulletin-type  mes- 
saging (at  least  by  official  bodies 
already  generating  bulletins)  and 
reconsider  the  third-party-traffic 
clauses.  RSGB  hopes  that  ama- 
teur-to-amateur-via-amaleur  traf- 
fic will  be  exempt  from  third-party 
clauses. 

"The  DTI  blessing  for  packet  re- 
peaters is  expected  to  be  granted 
quite  soon,  and  while  it  usually 
takes  several  months  to  get  a  re- 
peater license  in  the  U.K.,  a  few 
packet-radio  repeater  licenses 
may  be  sped  through  the  process, 
resulting  in  an  operational  net- 
work by  midsummer." 

The  initial  close  regulation  may 
work  to  the  advantage  of  network 
planners  in  England.  The  U.S. 
network  has  grown  in  a  slightly 
topsy-turvy  manner  as  various 
methods  were  tried,  expanded,  or 
discarded.  The  U.K.  hams  now 
have  that  base  of  experience  to 
work  withr  and  they  can  start  out 
with  a  second-generation  system, 
taking  the  best  of  what  is  available 


and  developing  new  systems  with- 
out having  to  maintain  backwards 
compatibility  with  older  installed 
systems. 

Network  Statistics 

We  nee<i  some.  Most  of  our  cur- 
rent metrics  on  network  per- 
formance are  subjective,  i.e.. 
based  on  perceptions  of  perfor- 
mance, as  in  'The  path  up  north 
was  really  useless  last  night." 
While  user  happiness  is  one  of  the 
prime  goals  when  tuning  a  net- 
work, best  results  are  gained  with 
a  more  quantitative  measurement. 
If  you're  looking  for  something  to 
do.  how  about  implementing 
some  network  analysis  tools? 
We're  so  bad  off  now,  almost  any- 
thing you'd  do  would  be  a  vast 
improvement-  Here  are  some 
questions  we  need  answers  to: 
•What  is  the  average  size  of  a 
packet? 

•What  is  the  average  number  of 
digipeater  calls  in  a  packet? 
•Which  callsigns  originate  the 
most  packets? 

•Which  callsigns  receive  the  most 
packets? 

•How  many  unique  callsigns  ap- 
pear on  the  frequency  each  inter- 
val? 

•What  is  the  average  number  of 
retries? 

•What  is  the  average  number  of 
simultaneous  active  connections 
on  the  frequency? 
•Which  digipeaters  receive  the 
most  use? 

•For  mailboxes,  what  is  the  split 
between  local  messages  and 


messages  destined  for  other  sys- 
tems? What  is  the  split  between 
personal  messages  and  to-ALL 
messages?  What  is  the  distribu- 
tion of  file  sizes  normally  seen  on 
the  network? 

All  of  this  needs  to  be  broken 
out  by  various  time  intervals  and 
plotted  by  time  of  day/week/ 
month,  etc.  Each  local  area  will  be 
different* 

The  performance  of  the  next 
round  of  networking  software  can 
be  affected  by  all  of  these  parame- 
ters. The  network  will  also  be 
more  complex  and  have  even 
more  "tuning  knobs/'  If  we  can't 
tell  how  well  the  network  is  run- 
ning at  time  T,  how  will  we  know  if 
we've  improved  it  at  time  T1  ? 

Just  to  put  you  in  the  numbers 
mood,  here's  a  statistic  we  do 
have.  The  NEPRA  PacketEar,  the 
newsletter  of  the  New  England 
Packet  Radio  Association,  keeps 
track  of  total  message  counts  for 
24  BBS  systems  in  the  New  Eng- 
land area  using  figures  gathered 
by  WGRLL  They  report  a  total  of 
5171  messages  handled  in  the  pe- 
riod 4/12/86  through  4/28/86,  For 
this  number,  a  message  is  count- 
ed each  time  it  passes  through  a 
BBS,  so  if  one  message  were  for- 
warded 13  times  in  New  England, 
the  count  would  be  increased  by 
13.  While  there  were  not  5T71 
unique  messages,  the  BBS  sys- 
tems did  pass  messages  5171 
times  between  them.  How  many 
unique  messages  were  there? 
Someone  should  write  a  program 
to  figure  that  out. 


Speaking  of  things  to  do,  hens  is 
a  list  of  other  things  that  haven't 
been  done,  or  things  that  have 
been  done  but  haven't  been  writ- 
ten upr  which  might  as  well  be  the 
same  thing, 

•SSTV  through  packet — I  know 
that  some  graphics  files  have 
been  sent,  but  has  anybody 
taken  a  camera  and  digitizer, 
hooked  them  up  to  packet,  and  let 
them  rip? 

•Voice  through  packet — There 
are  fancy  ways  to  do  thtsT  and  then 
there  are  brute  force  methods,  if 
someone  comes  up  with  a  simple 
audio-to-bits  and  back-again  cir- 
cuit, rn  send  your  audio  file  up  to 
UoSAT-OSC  AFM 1 ,  well  get  it 
downloaded  and  played  out  in 
England,  and  you'll  be  in  the 
record  books  for  the  first  amateur 
transatlantic  store-and-forward 
voice-gram.  You  can  get  a  lot  of 
"Hello,  OM"  into  96K  of  memory. 
Even  with  a  simple  6-kHz,  8-bit 
A-to-D,  you  ean  get  16  seconds  of 
message  sent.  Squeeze  the  file, 
and  you'd  gel  25  to  30  seconds. 
Get  fancy,  and  get  more.  Any 
takers? 

•Packet  above  440  MHz— TAPR 
and  AM  SAT  ran  packet  between 
their  booths  at  Dayton  one  year  on 
a  pair  of  loaned  ICOM  1.2-GHz 
rigs.  Is  anyone  doing  it  on  a  regu- 
lar basis  outside  of  Japan?  Any* 
one  taken  a  pair  of  10-GHz  Gunn* 
plexers  and  pushed  packets 
through  them? 

•Network  map  standard— There 
are  several  different  "network 
maps"  around,  from  the  pin-and- 


yarn  map  seen  at  conventions  to 
the  multi-K-byte  EASTNET  map. 
All  of  them  are  hard  to  read,  and 
all  are  hard  to  update  and  inte- 
grate. Anyone  have  a  good  idea 
how  to  print  a  network  map? 
•Network  user  database — I  know  I 
want  to  send  mail  to  VE3G  YQ,  but 
I  don't  know  which  BBS  he  gets 
his  mail  from.  Short  of  calling  him 
up  and  asking,  which  takes  all  the 
fun  out  of  itT  how  do  I  find  out?  If  he 
has  a  BBS,  how  do  I  know  which 
BBS  routes  mail  to  him?  I've  seen 
several  attempts  to  start  local,  re- 
gional and  national  directories, 
and  there  are  at  least  three  ongo- 
ing in  southern  California  now. 
Anyone  have  an  idea  on  how  to 
make  the  updating  job  easy,  and 
how  to  share  data  across  local 
network  boundaries? 

We've  got  a  lot  to  do,  and  if  the 
trend  of  the  age  of  the  average 
ham  increasing  one  year  per  year 
continues,  we  don't  have  much 
time  left  to  do  it  in,  (On  the  other 
hand,  counting  users  would  get 
easier  every  year!) 

Kenwood  TH-21 

Several  people  have  asked  for 
information  on  how  to  hook  up  a 
TNC  to  the  Kenwood  shirt-pocket 
radios,  t  put  out  a  call  for  help,  and 
got  the  information  from  the  Radio 
Amateur  Telecommunications 
Society  (RATS).  Their  address  is 
206  North  Vivyen  Street,  Bergen- 
field  NJ  07621 ,  should  you  be  in 
their  area  and  want  to  join,  Table  1 
gives  the  details. 

That's  it  for  this  month. ■ 


UN! 


John  Edwards  KI2U 

PO  Box  73 

Middle  Village  NY  7 1379 

ASPIRATIONS 

When  you're  young,  you  have 
aspirations. 

Most  young  men  and  women 
have  very  normal  goals  in  life. 
Some  kids  want  to  work  hard 
and  become  captains  of  industry, 
others  dedicate  their  lives  to  set* 
ence,  and  a  few  took  for  an  easy 
way  out  and  pledge  their  lives  to 
politics. 

As  a  teenager,  I  also  had  goals, 
one  of  which  included  becoming  a 
repeater  owner. 

Ah,  repeater  ownership- 
there*  s  the  life.  A  repeater  of  your 
own.  No  one  telling  you  that 


you're  hogging  the  machine,  re* 

minding  you  to  leave  a  pause  be- 
tween transmissions,  or  houndmg 
you  for  membership  dues.  You're 
the  boss,  number  one,  numero 
unor  head  honcho.  The  Big 
Cheese. 

When  you're  22 ,  as  I  was  in 
1976,  those  are  powerful 
thoughts.  When  you're  22,  a 
dyed-in-the-wool  ham,  a  B  student 
at  a  commuter  college  on  Long 
Island,  and  someone  with  no  aim 
in  life,  repeater  ownership  is  noth- 
ing less  than  an  aphrodisiac. 

So  one  fine  spring  evening  in 
1976  I  asked  my  friend,  Jon 
WA2MJK.  if  he  was  interested  in 
launching  a  repeater. 

"A  repeater?''  he  said,  looking 
at  me  as  if  I  had  asked  him  to  join 


me  on  a  expedition  to  Venus. 
"They  cost  money  I" 

Jon  always  was  sort  of  prac- 
tical 

"Sure  they  cost  money,"  I 
replied,  "But  if  we  build  one  from 
a  kit,  we  can  save  a  lot  of  dough.'1 1 
then  hauled  out  a  copy  of  73 w  and 
showed  Jon  an  ad  from  a  compa- 
ny in  BinghamtonT  New  York,  that 
sold  repeater  kits, 

Jon  looked  at  the  ad,  then 
raised  his  eyes  toward  me  in  a 
most  skeptical  fashion.  "John," 
he  said,  "the  only  kit  you  ever  built 
was  a  Heathkit  Sixer  and.  if  I  recall 
correctly,  that  never  worked  right 
because  you  left  six-inch~long 
leads  on  all  of  the  resistors, 

"I  know."  I  replied,  "but  that 
was  1 969,  I'm  an  Advanced  now.  I 
know  better," 

So  the  discussion  continued  for 
the  rest  of  the  evening,  with  Jon 
pointing  out  the  headaches  of  re- 
peater ownership  while  I  spun  a 
tale  of  glory  and  power.  In  the  end 


I  won.  1  had  Jon  wrapped  around 
my  little  finger. 

The  next  several  weeks  passed 
quickly.  There  was  equipment  to 
build,  frequencies  to  acquire, 
FCC  applications  to  fill  out.  anten- 
nas to  erect,  and  spirits  to  sag. 

The  first  assault  on  our  hopes 
came  from  the  ARHL  frequency 
coordinator,  who  we  cornered  at  a 
meeting  of  the  local  repeater 
council.  The  coordinator  respond- 
ed to  our  request  for  a  2-meter 
channel  pair  with  the  same  be- 
mused attitude  a  loan  shark  ex- 
udes when  asked  for  extra  time  on 
a  loan.  First  he  laughed,  then  his 
nostrils  flared  in  a  most  nasty  way. 

"A  2-meter  pair?  I  got  loads  of 
them.  They're  in  my  pockets. 
Look,  see."  he  said,  turning  his 
tfouser  pockets  inside  out. 

Feeling  a  length  of  RG-8/U 
tighten  around  my  gut,  I  croaked 
out,  "How  about  450?"  figuring 
that  UHF  was  better  than  nothing. 

"Look,  kid,  you  want  a  repeater, 
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go  use  one.  New  York  is  the  re- 
peater capital  of  the  western 
world.  We  got  repeaters  here  that 
haven't  had  a  human  voice  on 
them  since  Maxim  invented  cof- 
fee. We're  talking  about  an  under- 
utilized resource,  paL'* 

The  repeater  coordinator  was 
tiffed,  Jon  started  sniffling,  I  felt 
sick. 

Then,  I  don't  know  what  it  was, 
Pity,  I  think.  Jon  and  i  were  look- 
ing fairly  pathetic,  which  was  a 
typical  state  of  affairs  for  the  two 
of  us. 

The  coordinator  glowered, 
raised  his  eyes  heavenward,  and 
said;  "Look,  guys.  I  know  you  fel- 
las are  never  going  to  get  a  ma- 
chine up  anyway,  and  I  got  a  pair 
of  220  frequencies,  Some  club  up 
in  Westchester  was  supposed  to 
use  'em,  but  they  never  got  their 
act  together,  either.  They're  yours 
for  a  year,  Get  a  machine  up  and 
they're  yours  forever.  In  a  year, 
maybe  that  Westchester  bunch 
wili  be  ready  to  go." 

Two-twenty.  Yoweee.  We  were 
in  business. 

'The  next  step/  said  Jon, 
alternately  sucking  down  a  beer 
and  puffing  on  a  Salem  in  the 
mature  manner  that  only  a  re- 
cent graduate  of  Youngstown 
State  University  could  muster,  "is 
to  build  the  machine.7'  He  was 
right, 

So  we  ordered  the  repeater 
kit  from  that  company  in  beautiful 
Binghamton,  New  York.  Another 
73  ad  had  won  another  custom- 
er. The  kit,  when  it  arrived,  was 
beautiful. 

"Look  here!  It's  a  chassis!" 
shouted  Jon,  his  eyes  aglow,  as 
his  fingers  clawed  into  the  mas- 
sive crate. 

"To  hell  with  the  chassis,"  I 
yelled.  "I  got  the  reset  button!" 

Immediately,  we  began  dividing 
up  the  parts  packs.  I  made  the 
assignments, 

"The  receiver's  for  you,  the 
transmitter's  for  me}  the  earner- 
operated  relay's  for  you,  the 


IDer'sforrne."  Already  the  power 
was  rushing  to  my  head. 

The  work  went  quickly,  the  re- 
pairs went  slowly. 

"Worst  damn  soldering  job  I've 
ever  seen,"  said  the  tech  in  Bing- 
hamton  on  our  second  visit  to  that 
fair  city  on  the  shores  of  the 
Susquehanna.  (The  first  trip  back 
to  Binghamton  had  failed  to  sort 
out  our  repeater's  problems.  It's 
funny  how  little  cold  solder  joints 
can  have  such  a  major  effect  at 
220  MHz.) 

"Heh-heh,"  I  chuckled,  in  my 
best  Edward  Arnoid-style  insin- 
cere laugh.  "You  know  how  little 
brothers  are/'  referring  to  my 
blessedly  innocent  sibling,  Jim 
WB2LWJ.  ++Last  time  I  let  my 
damn  kid  brother  work  on  a  circuit 
forme,"  I  said. 

Some  folks  have  claimed  I  have 
a  bit  of  the  pathological  liar  in  me. 
Nevertheless,  with  the  now-re- 
paired machine,  I  was  the  chief 
control  operator  of  what  I  knew 
would  become  the  Big  Apple's 
premier  220  repeater. 

Of  course,  being  the  chief  con- 
trol operator  of  a  New  York  220 
repeater,  at  least  in  the  1970s, 
was  a  bit  like  being  king  of  the 
North  Pole — your  kingdom  had 
plenty  of  land  coverage,  but  few 
subjects.  But  that  fact  was  still  un- 
known to  two  innocent  hams. 

Standing  in  my  parents1  base- 
ment, a  Station  Master  perched 
on  the  roof,  Jon  and  I  jointly  flicked 
the  Master  Control  Switch.  A  red 
pilot  light  glowed,  a  hiss  spilled 
out  of  the  repeater's  speaker,  and 
the  transmitter  tripped.  I  expertly 
adjusted  the  squelch  knob  until 
the  hiss  disappeared  and  the 
transmitter  unkeyed.  But  as  I  was 
doing  this,  the  IDer  kicked  in:  Dft 
dah  dan,  dit  dah  dit,  dit  dit  ,  . 
WR2APG  was  open  to  the  world. 
A  salty  tear  rolled  down  my  pudgy 
little  cheek.  A  tingle  went  up  my 
spine.  I  had  reached  the  pinnacle. 
I  had  peaked.  The  only  way  left 
was  down. 

The  next  few  weeks  went  slow- 


ly. " Silently1  T  might  be  a  better 
word.  Precious  few  souls  visited 
WR2APG,  the  pride  of  Glendale, 
Occasionally,  a  passing  mobiler 
would  stumble  across  the  fre- 
quency, give  a  call,  and  then, 
after  getting  a  25-minute  greet- 
ing speech  from  Jon,  rapidly 
move  on. 

For  six  long  weeks,  we  had 
three  regular  users:  Jon?  myself, 
and  Pterre,  a  retired  prison  guard 
who  lived  in  Manhattan.  Pierre 
was  the  only  other  person  we 
knew  who  actually  owned  a  220 
rig.  We  used  to  steal  him  away 
from  the  NBC  repeater  for  QSOs. 

At  night,  I  would  lie  in  bed 
listening  to  the  COR  thump,  the 
sound  grumbling  up  through  the 
floor.  Occasionally,  I  would  hear 
Jon's  muffled  voice  say, 
"WA2MJK  listening,  WR2APG." 
Sometimes,  I  would  hear  Jon  ker- 
chunk the  machine.  I  knew  it  was 
Jon  because  Pierre  went  to  bed 
early.  On  the  whole,  generally 
speaking,  it  was  pathetic. 

Things  got  worse.  A  storm 
knocked  the  Station  Master  over. 
We  fixed  it.  A  taxi  company 
caused  intermod.  We  fixed  them. 
Then  Jon,  who  was  in  advertising, 
got  a  job  offer  from  a  mid  we  stern 
firm  that  was  a  direct-mail  rec- 
ord manufacturer.  'The  101  Col- 
lected Hits  of  Allen  Ludden"  was 
their  big  hit.  You  may  have  seen 
the  commercial  on  TV.  The  com- 
pany also  repackaged  classic 
movies  with  modern  personali- 
ties. Remember  "Oy!  A  Yankee 
Doodle  Dandy!"  starring  Myron  T. 
Cohan? 

Without  Jon's  50-percent  finan- 
cial support,  WR2APG  couldn't 
go  on.  After  all,  a  $10  a  week  al- 
lowance can  only  carry  a  repeater 
so  far,  New  York's  premier  un- 
used 220  repeater  was  heading 
for  bankruptcy. 

So  we  sold  our  beloved  ma- 
chine to  a  group  of  guys  who  al- 
ready operated  a  wildly  success- 
ful 2-meter  repeater.  They  said 
they  were  goi  ng  to  place  our  baby  t 


built  with  our  own  hands  and  re- 
built by  the  tech  from  Bingham- 
ton,  on  top  of  the  Empire  State 
Building,  Show-offs,  right? 

Well,  they  did  it.  Within  two-and- 
a-half  weeks  the  guys  from  2  me- 
ters were  up  there  running  auto- 
patches,  crosslinking  over  to  10 
meters,  setting  220  DX  records, 
holding  Dean  Martin  celebrity 
roasts  for  ARRL  officials,  and  hav- 
ing a  grand  time.  \  would  listen  at 
night,  holding  my  HT  on  my  lap. 
The  IDer  sounded  so  familiar,  the 
callsign  so  foreign.  In  1979,  short 
for  cash,  I  sold  my  220  rig.  I 
haven't  been  back  on  the  band 
since. 

Not  so  long  ago,  Jon  moved 
back  to  New  York.  The  record 
company  went  belly-up  after  it  di- 
versified by  marketing  Rod  Carew 
snowshoes.  The  infamous  Mild 
Winter  of  1985  caused  the  firm's 
frozen  assets  to  melL 

Sometimes,  when  the  moon  is 
fuli  and  our  heads  are  empty,  we 
reminisce  about  old  WR2APG. 
The  times  we  almosl  had,  the  peo- 
ple we  didn't  meet.  The  power  I 
wanted  to  wield. 

One  recent  night,  Jon  recalled 
an  incident  of  220  repeater  lore, 

"Remember  the  time  you  hol- 
lered at  the  FCC  representative 
because  he  announced  they  were 
discontinuing  'WR'  prefixes?" 
Jon  satel 

"That  was  at  the  '77  ARRL  New 
England  Division  Convention  up 
in  Hartford,  wasn't  it?"  f  replied. 

"Indeed,"  said  Jon,  "If  that  fel- 
low was  a  member  of  the  radio 
police,  he  would  have  taken  you 
from  Hartford  to  Danbury  and 
thrown  you  in  the  federal  pen," 

"I  got  kind  of  attached  to 
WR2APG,"lsaid. 

"Bad  manners.  Bad  form,  "said 
Jon. 

\Aw,  damn,"  said  I. 
That  was  the  mildest  epithet 
you  used/' said  Jon. 

The  other  dayT  I  asked  Jon  if  he 
was  interested  in  starting  a  com- 
puter bulletin  board.  ■ 
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Marc  t.  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Pikesvifte  MD  21208 

My  faithful  readers  will  have  no- 
ticed that  last  month's  73  was 
devoted  to  the  phenomenon 
known  as  packet.  I  have  covered 


packet  in  various  aspects  in  the 
past  year  or  so,  and  today  1  have  a 
different  way  of  looking  at  the  sub- 
ject. Let's  have  a  look  at  some 
packets  you  all  have  sent  me,  in 
the  mail,  of  course!  (Weil,  some- 
body has  to  be  an  individual!) 
Several  times  in  the  past  few 


years  I  have  mentioned  a  RTTY 
program  for  the  Apple  computers 
that  I  knew  only  as  the  "Gaffo" 
program,  and  I  have  repeatedly 
asked  for  information  on  it  from  all 
of  you.  Well,  this  month,  several  of 
you  have  dropped  me  a  bit  of  infor- 
mation. At  Sines  WA3QGA  in  Lau- 
rel, Maryland,  tells  me  that  he  has 
the  version  of  the  program  sup- 
plied by  AEA  (Advanced  Electron- 
ics Applications)  with  his  CP-1  in- 
terface. He  relates  that  it  works 
with  all  versions  of  the  Apple  II 


series  up  to,  but  not  including,  the 
Apple  He, 

John  Donohue  AB7M  of  Seattle 
adds  a  little  more  information.  He 
tells  us  that  the  program  was  writ- 
ten by  Dr  H,  Christopher  Galfo 
WB4JMD  in  1978-  It  requires  In- 
teger Basic,  and  to  run  it  on  other 
than  the  Apple  II  requires  an  in- 
teger card  or  a  RAM  card  in  slot  1 
so  that  the  Integer  Basic  may  be 
loaded  from  disk. 

Operation  on  Baudot  (Murray), 
ASCII,  and  CW  is  available.  Bau- 
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NO  TUNERS! 
NORADIALS! 


ANTENNAS  FROM  160-10  METERS      NO  COMPROMISE! 


Just  a  few  comments  from  our  satisfied  customers: 


**. .  I  have  used  your  80/4 
ftuantanaiBO  Bay  Cuba  and 

**On  January  II 
I  didn't  try  for  m 
maximum  m 
worked  32 
mile  ha 

Hal 


while  stationed  in 

B6ST    I>*pt.  OfT&flH*vy" 

sine  sab  contest. 

ther  I  tried  for 

total  time  I 

ut  a  2800 


"I  just  got  my  Is 

wildest  expectatlo 

-my  iffo 
Amerka,  The  an 
EST  rapo:  ' 

Co; 
good  wo 
antenna 

"About  tw 

got  it  out  of  t 
intrigued  by  it  a 
stations  that  it  Is 
it  was  hanging  by  a 
it  worka  even  bette 


sed  my 

th  KB8EUC 

Columbia,  South 

aitfi  oxi  a  &0  foot  maat  and  that  is  it.  My 
great.] 

Telopfbog  the  laotron*  I  ai%spreading  the 
friends.  I  think  it's  a/super,  compact 
nalEf  cornel'. .  .KA2Q10?* 

t  an  laotron  SQanil  Just  recently 

on  a  18-foot  'pole.  I  am  really 

of  fan  trying  to  convince  other 

gh,  z  worked  California  when 

e  ceiling  of  the  shack  and 

fcEDF"      {Pbtfo:  Isotron  160) 


IOT  EN  J0*§  |BFERATING  PLEASURE  &  GIVE  US  A  CAL 

JE  WILL  LOT^>RWARD  TO  TALKING  WITH  YOU, 
■40  METER  -  $52.95  PLUS  $3.75  SHIPPING    80-METER  <  $63. 95  Plus  $4  75  Shipping 
160  METER     *5T**ft5.    SALET  $129,95+ $5,50  *hp    Good  through  Sept.  30. 1986 

80-40  Combination  ■  $1 10  00  plus  SS.50  Shipping 

ASK  FOR  PRrCES  ON  OTHER  MODELS 
*Set?  review  in  October  73,  19S4         *  *  See  review  in  March  73 ,  1986 

42     BILAL  COMPANY 

-TOS*        ^  S.R.  2,  Box  62,  Dept.  91 

Euchar  OK  74342   PH;  918-253-4094 


NEMAL  ELECTRONICS 


Your  Authorized 
Distributor  For 


INTRODUCTORY  SALE! 


Belden 
No. 

8214 
8237 
8241 
8267 
9269 
8216 
9913 

Nemal 

No. 
1110 
1130 
1140 
1705 
1310 
1470 

8C1822 
8C1620 

FXA12 
FLC12 

NE720 

PL259 

PL259AM 

PL259TS 

UG21D 

UG175 


Nemal 

No. 
1102B 
1100B 
1500B 
1130B 
1600B 
1450B 
1180 


Description 

RG8  /U  Foam  96% 

RG8/U  Poly  96% 

RG59/UPoly96% 

RG213/UPoly96% 

RG62A/UPoly96% 

RGl74/UPoly96% 

Low  Loss  50  Ohm 


Per 
100  ft. 
$4500 
39.00 
13.00 
53.00 
15.00 
12.00 
46.00 


OTHER  QUALITY  CABLES 


Description 

RG8X  95%  Shield  (mini  8) 
RG213/U  Mil  Spec.  96%  Shield 
RG214/U  Mil  Spec. -Silver 
RG142B/U Teflon -Silver 
RG217yU  5/8"  50  Ohm  Dbl.  Shld. 
RG223/U  Mil  Spec. -Silver 

ROTOR  CABLE  —  8  COND. 
2-18  Ga.,  6-22  Ga, 
2-16  Ga„  6-20  Ga.  Heavy  Duty 
HARDLINE -1/2" 
Smooth  Alum,  w/blach  jacket 
Corrugd.  Copper  {EQ.  Heliax  LDF^ 

CONNECTORS  —  MADE  IN  U.S.A. 
Type  N  for  Betcten  9913 
Standard  Plug  for  RG8, 213 
Amphenol  PL259 
PL259  Teflon/Silver 
Type  NforRGS,  213, 214 
Adapter  for  RG58 


Calf  or  write  for  complete  Price  List  CQDaddte.oo. 

Shipping:  Cable  —  $3.00  per  100  ft  ?  torida  Residen  ts  add  5  % 

Connac tors  —  an  d  1 0% ,  $3. 00  mm im um       Orders  under  $20  A dd  $2  Handling  \ 

Nemal'a  new  32-page  Gabte  &  Connector  Selection  Guide  now  available  at 
no  charge  with  orders  of  $50  or  more  or  at  a  cost  of$4.0G  individually. 

NEMAL  ELECTRONICS 

12240  NE,  14tb  Ave.,  Dept.  S-,  Miami,  FL  33161 

(Telephone  (305)  B93-3924 


Per 

100  ft 
15.00 
34.00 
155.00 
140.00 
80,00 
80.00 


19.00 
34,00 


ti 


When  You  Buy,  Say  73 


it 
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dot  and  ASCII  speeds  are  from  32 
lo  300  baud;  CW  can  be  run  be- 
tween 2  and  125  words  per 
minute,  CW  receiving  speed  is  ad- 
justable by  the  program  from  1/3 
to  3  limes  the  selected  speed. 

AEA,  Inc.  (PO  Box  C-2160. 
Lynnwood  WA  98036)  has  this 
program  available  as  "CP-1/Ap- 
pie-1/  The  price,  according  to 
John,  is  $29.95  He  says  thai  the 
program  is  furnished  on  a  DOS- 
3.3  disk  together  with  a  connect- 
ing cable  to  run  between  AEA's 
CP-1  modem  and  the  Apple  H's 
1 6-pin  DIP  game  port, 

John  adds  that  operation  of  the 
Galfo  program  is  easy  enough,  al- 
though a  newcomer  to  RTTY  may 
have  to  study  the  documentation 
from  time  to  trme  until  he  is  at  ease 
with  all  Ihe  features.  The  only 
problem  he  has  had  with  it  is  that 
the  function  which  provides  for 
stonng  a  message  for  later  trans- 
mission seems  to  be  limited  to 
about  250  bytes. 

Thanks  for  the  information,  fel- 
lows, and  I  am  sure  that  Apple 
owners  appreciate  the  guidance. 

Okay,  folks,  now  listen  up.  Earl 
Morns  N8ERO  passes  along  the 
news  that  as  of  this  writing  (end  of 
May)  he  has  a  Model  1 5  Teletype 
machine  offer  to  anyone  who 
would  like  it  Assuming  it  is  still 
available,  contact  him  at  3200 
Washington,  Midland  Ml  43640. 

Newcomers  are  always  wel- 
come to  RTTY  Loop,  and  1  have  a 
letter  here  from  Gary  Halbe 
IM3EMY  in  Willowgrove,  Pennsyl- 
vania. Gary  says  that  he  is  a '  Rela- 
tively new  ham  and  very  excited 
but  confused  at  the  same  time. 
There  seem  to  be  many,  many  di- 
rections in  which  to  go,  and  it's 
quite  difficult  with  limited  time  and 
finances  to  do  it  all.  However,  I  do 
enjoy  the  digital  communications 
aspect  quite  a  bit.  I  have  enjoyed 
computers  for  some  time.  In  fact. 
that  is  partially  what  got  me  into 
amateur  radio.  Anyway,  not  to  di- 
gress loo  much,  I  also  read  your 
monthly  RTTY  Loop  column  and 
find  it  very  interesting  and  infor- 
mative even  though  I  do  not  have 
a  RTTY  setup  at  this  time.  I  do 
hope  to  set  up  a  RTTY  station 
shortly,  thought  and  at  work  they 
were  discarding  what  appeared  to 
be  a  fairly  new  Teletype  machine. 
As  I  have  several  computers  in  the 
house,  I  took  the  opportunity  to 
get  a  free  printer.  As  it  turns  out, 
this  machine  did  not  print  what  it 
was  supposed  to  be  printing.  I 
searched  around  for  model  num- 
bers, etc..  and  found  several  bits 
of  info. . ..  The  manufacturer  is 
Siemens.  I  phoned  them  to  see  if 


Maryland  recognizes  hams. 


they  could  shed  any  light  on  why  I 
could  not  properly  connect  this  to 
my  computers.  The  person  I 
spoke  with  informed  me  that  the 
reason  was  my  computers  were 
using  ASCII  and  the  Teletype  was 
using  Baudot.  Now  my  question  to 
you  is  did  I  find  myself  an  inexpen- 
sive piece  of  gear  I  can  use  on 
RTTY.  and  rf  so,  wtiere  can  I  find 
more  info  on  what  I  need  for  inter- 
facing, programming,  etc?  Just  a 
little  more  info  which  may  be  help- 
ful in  your  determination  is  that 
this  Teletype  has  the  tape  punch 
and  reader.  I  believe  it  was 
hooked  up  to  a  phone  line,  and  it 
has  three  wires,  send  ( +),  rec  ( -), 
and  gnd 

kl  wish  I  could  give  you  more 
into  such  as  a  model  number  or 
whatever,  but  at  the  moment  I 
can't.  If  the  info  I  did  give  is 
enough,  please  let  me  know  what 
to  do  with  it  and/or  how  to  do  it. 
Hopefully,  it  will  all  work  out  and 
sometime  in  the  near  future  I  will 
be  on  the  air.  If  it  is  useless  and  f 
have  some  piece  of  worthless 
space-eater,  let  me  know  so  I  can 
lug  it  out  of  the  shack  and  have 
some  room  again," 

Hoo  boy,  Gary!  Siemens  is  a 
German  manufacturer  that  has 
built  quite  a  variety  of  devices, 
from  the  teleprinter  you  describe 
to  the  electrocardiograph  ma- 
chine in  my  office.  Even  a  picture 
would  be  helpful  to  try  to  figure  out 
just  what  you  have.  Even  better,  if 
there  are  any  RTTY-o-active 
hams  in  Gary's  vicinity,  why  not 
give  him  a  call  and  see  if  a  hands- 
on  session  doesn't  do  the  trick. 
Let  me  know  what  happens,  Gary. 

Timex/Sinclair  folks,  your  turn! 
Don  Cain  NJ6Z  of  Los  Angeles 
has  used  the  NARP  program  for 
the  Timex/Sinclair  ZX-81  for  re- 
ceive, and  feels  it  worked  well.  He 
passes  along  the  information  that 
NARP  also  uses  a  terminal  unit 


designed  by  the  author  of  the  soft- 
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ware,  Cliff  Nunnery  NU4V  of  Fort 
Walton  Beach,  Florida.  Sounds 
good,  Don*  and  thanks  for  the  in- 
formation. 

On  the  other  hand,  Gregory 
McKenna  VE2AGY  of  Chateau- 
gay,  New  York,  owns  a  Timex 
1000  computer  and  would  like  to 
put  his  machine  on  RTTYf  too! 
Anybody?  I  have  searched  my 
files,  such  as  they  are.  and  have 
turned  up  nothing  on  the  1000,  (I 
know,  somebody  is  going  to  send 
me  an  old  column  where  I  men- 
tioned the  thing.  I  never  said  I  was 
organized!)  Anyway,  let  me  hear 
from  you  if  you  are  using  a  Timex 
1000  on  RTTYf  and  I  will  publish 
the  information  for  all  to  benefit, 

Phillip  hL  Creasy,  Jr.  KC3FG  of 
Hermitage,  Pennsylvania,  says 
that  he  would  be  interested  in  a 
RTTY  program  for  the  CoCo  that 
would  access  disk  to  send,  re- 
ceive, or  keyboard  buffer  for  stor* 
age,  and  spool  off  to  a  printer  at 
1200  baud  for  autostart  RTTY.  At 
least,  Phil!  Why  stop  there?  Seri- 
ously, though,  the  wish  list  is  well 
received.  NowT  I  am  not  normally 
one  to  spread  rumors,  but  I  have  it 
from  several  reasonably  reliable 
sources  that  there  are  a  few  CoCo 
RTTY — as  well  as  other  modes- 
programs  soon  to  be  announced 
—right  here,  if  we're  lucky!  So, 
stay  tuned,  I  will  not  hold  onto  this 
information  one  issue  longer  than 
necessary. 

Winner  of  the  "voice  from  Ihe 
past"  award  for  this  month  is  Tom 
Kennedy  K8TK  of  Clark  Lake, 
Michigan,  Tom  is  another  one  in- 
terested in  the  ancient  6800  mi- 
croprocessor which,  he  says, 
"still  appears  on  college  campus- 
es and  seems  to  be  one  of  the  best 
processors  to  'cut  your  teeth  on.'  M 
Thanks  for  the  other  good  words 
in  your  letter,  and  a  copy  of  the 
reprint  list  is  on  its  way  to  you  in 
the  mail.  That  reprint  list  remains 
available  for  any  of  you,  of  course, 


for  a  self-addressed,  stamped  en- 
velope sent  to  the  address  at  the 
head  of  this  column.  I  have  put 
together  a  bunch  of  material  from 
the  early  days  of  this  column,  up- 
dated and  revised,  which  seemed 
to  interest  many  of  you.  Feel  free 
to  send  for  the  list  and  look  it  over. 
If  II  only  cost  you  a  stamp— the 
list,  that  is. 

I  have  mentioned  a  few  items  of 
interest  to  CoCo  owners  in  the 
past*  and  here's  another.  Bob 
"Whiffle'*  Rosen,  Ihe  ham  whose 
Spectrum  Projects  cater  to  the 
needs  of  the  CoCo  compuferist, 
advises  me  that  he  will  offer  a  new 
keyboard  to  readers  of  RTTY 
Loop  at  less  than  half  his  usual 
price.  The  new  keyboard,  the  type 
being  supplied  on  new  CoCos, 
drops  right  into  all  CoCo  lis,  *'F* 
boards,  andTDP-iOOs.  Normally 
selling  for  $39.95,  it  is  being  of- 
fered for  $14  95,  An  adapter  for  D 
or  E  boards  is  also  available,  for 
$9,95,  Add  $3  shipping  and  han- 
dling for  each  keyboard,  and  send 
orders  to  Bob  at  PO  Box  21272, 
Woodhaven  New  York  1 1421— be 
sure  to  ask  for  the  RTTY  Loop 
special-  By  the  way,  Bob  adds  that 
if  you  get  a  few  folks  together,  six 
or  more  keyboards  ordered  at  one 
time  will  drop  the  price  to  just  ten 
bucks  apiece!  Thanks,  Bob, 

Another  topic  we  have  touched 
upon  here  in  the  past  has  been 
WEFAX.  This  facsimile  transmis- 
sion, frequently  heard  along  the 
HF  spectrum,  is  a  potent  source  of 
information  with  weather  maps, 
slow-scan  TV  signals,  and  the 
like.  Well,  just  finding  the  signals 
has  been  a  problem,  a  problem 
which  Joerg  Klingenfuss  has  ad- 
dressed once  again.  His  Guide  To 
Facsimile  Stations  has  just  been 
published,  and  quite  a  work  it  is! 
Frequencies  from  VLF  lo  UHF  are 
covered,  with  more  callsigns.  pic- 
tures of  test  patterns,  and  assort- 
ed advice  than  you  are  likely  to 
find  in  any  other  single  source. 
There  are  even  schedules  of  94 
FAX  stations  on  340  frequencies. 
This  valuable  tome  sells  for  DM30 
[2.27  Deutschmarks  =  $1  as  of 
early  June]  and  is  available  direct 
from  Klingenfuss  Publications, 
Hagenloher  Str.  14T  D-7400  Tue- 
bingen,  Federal  Republic  of  Ger- 
many, Be  sure  to  mention  RTTY 
Loop  if  you  write.  Who  knows, 
maybe  one  day  1  will  work  out  a 
stateside  distribution  arrange- 
ment with  them  (Hoeren  Sie, 
Joerg?). 

In  a  couple  of  months,  we  will  be 
looking  at  some  of  the  items  you 
all  have  found  useful  for  RTTY  in 
the  annual  shopping  guide.  How 


THE  FIRST  NAME  IN 
ELECTRONIC  TEST  GEAR 


NEW 


35  MHz  DUAL  TRACE  OSCILLOSCOPE 


Save  *3G  on  the 
RAMSEY  20MHz 
Dual  Trace 
Oscilloscope 

Unsurpassed  quality  at  art 
unbeatable  price,  the 
Ramsey  oscilloscope  com- 
pares to  others  testing 
Runckeds  more  Features 
include  a  component  lesl- 
ing  circuit  for  resistor, 
capacitor,  digital  circuit  and  diode  testing  *  TV  video  sync  Mier  •  wide  band- 
width &  higti  sensihvpty  *  internal  graticule  *  Ironl  panel  trace  rotator  *  Z  ams 
•  high  sensitivity  x-y  mode  ■  teguiated  power  supply  •  bullion  calibrator  • 


*  ■*  m  •*.  ? 


A  heavy  duty  and  accurate  scope  lor  service 
as  welt  as  production  use.  Features  include 
•  wide  frequency  bandwidih  *  optimal  sen- 
silivily  *  extremely  bright  display  *  delayed 
triggering  sweep  •  hold  off  *  ALT  trigger  * 
single  sweep  •  TV  sync  *  5X  magniHcstior* 
■  XV  or  X¥Z  operation  •  MfYLF  noise 
reduction 

3500  Dual  Trace  Oscilloscope 


S49995 


Include i  2  Mgtl 
quality  pro  be  1 


ALL  OSCILLOSCOPES  INCLUDE  2  PROBES 


NEW 


rock  sotitf  triggering  ,  *A0« 

Was  *399.95  NOW  ONLY**J©3#'^ 


high  quality  hooh  on 
prcbet  included 


NEW  RAMSEY 
1200  TOM 
MULTITESTER 


Chock  transistors,  diodes  and  LEDs 

wdh  this  prolesstonal  quality  motor 
Other  features  include,  decibel  scale 
20K  u-oil  metering  system  »  3ftN  mir- 
rored scale  •  polarity  switch  •  20 
measuring  ranges  •  safety  probes  * 
high  impact  plastic  case 

$  1  Q95  i**i 'ead* •*»<» 

^7  ball Ery  included 


NEW 


RAMSEY  D-4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact  sued  reliability  and  accuracy 
This  LCD  digital  multitester  easily  fits  in 
your  pocket,  you  can  take  it  anywhere, 
ft  features  full  overload  protection  »  3'^ 
digit  LCD  readout  *  recessed  input 
jacks  •  safety  probes  •  diode  check 
funchpn  •  20GQ  hours  battery  life 


15  MHz  DUAL  TRACE  PORTABLE  OSCILLOSCOPE 

Idea}  for  field/bench  applications,  this 
scope  can  display  up  1o  IS  MHz  signals 
internal  battery  pack  allows  up  lo  2 
hours  operation  on  a  single  charge 
Features  include  *  built-in  battery 
charger  *  5X  horizontal  magnification 
•  high  brightness  CRT  •  front  panel 
(race  rotator  ■  interna j  rechargeable 
L  battery  pack 

**  12500  Portable  Oscilloscope 


V44995 


■ncludtt  2  high 
quiillly  p'Chbee 


*2295 


l*tt  leadt  And 
battery  included 


MINI-1Q0  FREQUENCY  COUNTER 

Feaiures  and  c/ipabi lines,  of  counters  co?.i  "■  1  iwica  if  mocrt  » 
cornpaei  •  high  BoriBitiyily  *  low  current  dram  •  \^ury  accurate 
leading  2UUJ  blinking  •  held  or  shop  use  *  1  MHj  to  BOD  MH7 
range  *  diode  pro  Hurled  *  7  digit  displnv 


S9995 


BATTERY  CHARGER  NIC  AD  BATTERIES 
AMD  AC  ADAPTER  INCLUDED 


MINI  KITS— EASY  TO  ASSEMBLE,  FUN  TO  USE 

BEGINNERS  &  PROS  WILL  HAVE  A  GREAT 

TIME  WITH  THESE  KITS 


FM 

MINI 

MIKE 


1    '  11  fn  pt'r'-jfmance  fm  wipe 
lusrj  mike  k\X*  Tranimna  a  stable 

,         ,.  rn  11 11 1  y,trfls  *vil'i  i-i  >■-. 
i"ii-.r  1  ,i.l  1....  quality  by  means  Df  Id 
b  'in   11  eleclrel  mi*.e.  K'u  mcluCJaji 
cast.-  rniHs  Of" off  switch  nnienmi 
i.. ■  ■ : •  ■  -  irtdsupcf  in&ifuc lions  TniB, 
ipvr  uhita^flatili.- 

FM-.  SH» 


fM  3  Wn«j  incj  Tested 


19  95 


Co  tor  Organ 

See  musjc  come 
alive4  3  different 
lights  flicker  with 
music  One  light 
each  fork  high, 
mid-range  and 
lows  Each  indi- 
vidually adjust- 
able and  drives  up 
to  300  W.  runs  on 
110VAC 

Complete  kit, 
ML-1 


Cpfmumf  TV  Mfln^iw  Su*c 
nifr*   ij^jtw  ouw  cf  *4   km  >»  s- 


Led  Slinky  KH 

fer  which  arlcrnatefy. 
Hashes  2  (umbo  LE  Ds 
Use  fornnme  badges 
bullish*,    warning 

Sim   i.ii.Ti  jmythlngl 
union  3io  1 5  volts 
Ctimiilete  kil,  BL-1 
W9S 


Super  SJculn 

A  super  iGrisni'rt*  amph 
•ve?  *meh  wid  pick  up  a 
pin  drop  at  15  feel1  Great 

I  Or  monitor i fig  DflDyi 
room  or  be  general  pur 
pose  amplifier  Full  ?w 
rm&Quipul.rumiioneto 
15  von s,  uses  fl-45  ohm 
speaker 
Camplele  kil  BN-9 

KM 


CT-70  7  DIGIT  525  MHz 
COUNTER 

Lab  Qualify  ai  «  preafcirif  cnjgn  price  Feaiure^  • 
3  frequency  ranges  e«cn  wih  pt&  amp  •  dual 
setec table -g  ftte  iimef  •  gate  activity  indicator  * 
50mV  |1  ISO  WKr  typical  sCnsitmty  *  wide  Ire- 
Pijercy  range  *  *  ppm  accuracy 


CT-90  9DIGIT600MHZ 
COUNTER 


CPD'l 

Rum  or  ^  12  Vdc  l  wall  out  1  KHZ  good  (oc  QPQ 

Al«rm  AuflJO  Ofdilalor      COrnplew  *.-1  tt-*$ 


fW  WitF4»H  Mill?  KjI 

ii  up  la  100  &i 
anr  FW  tvoadcaat  *s- 
a*>  u>rs  mf  type  of 
ra*e  RyfH  »h  3  fo  3V  Type  FWJ 
tuh  aootiS  lertWHC  imfce  pre*mp 
■lags 

FM      -         W.«     FM-5  iiir     i4  S4 


Unbmal  Timer  Kil 

Pf^rMJu  iikj  tm<  pafts  5r»d  PC 

oon i  ^*d  lo  prov ide a  Mure p 

of  pruci&ion  timing  and  pulsu 
■  ji'i.i'u'. -in  LrsetSSS timer  IC  >  I 
include*  a  firnge  of  parrs  for  moat 
timing  nti  d 

LTMJKH  $5.95 


Whisper  tight  Kit 

An   iMTf  e Jt-ng   kit.   irnall   n^it.c 
•1    up   tOii*HS5   a  net   COPrtirl* 

them  ic  Irghi    The  louder  the 
iOiind     trie   Dr-gmer  >rtt 

incihidiei  m«*e    co^froU  up  lO 
300  W.  rum  cm  :iii«*C 

kit  W|_-1 


Mad  Blaster  Kit 

Piod«cei  LOUDearshatiennganO 

h|«op  geltrng  Siren  \>*.t  sound 
Cirv  supply   up  to  15  vwAits  Of 
obnojiious  audio  Rurtaonfi-lbv' 


MB-1  Kit 


J4  95 


Decode' 
A  conrpletE  tone  deco- 
cTtf   on  a  singi*  PC 
Ckoatd    Feaiyres   400+ 
i&oe  Hi  aojiisiaal*' 
range  *a  20  turn  pot  i^Xtage  regu- 
lation  567  IC   UsefuH  for  lovcn- 
(one  Pwrst  dfifect^on.  FS> 
C«n  also  oe  toad  am  a  tiao*c  tone 
encoder  ftjnson  5  lo  tlvote 
Co*r«plete  mt  TD-"         IS.  95 


wirfO  includes 
AC  adapter 


»119« 

CT-70  kit 
BP-4nicadpack      

CT-50  8  DIGIT  BOO  MHz 
COUNTER      .      -.-»«= 

$169" 


S99.95 
B  95 


The  most  versatile  tor  le^a  tnan  £300  Features  3 
selectable  gale  lime*  *  9  digit*  •  get*  irvefacalar 

•  display  hold  *  25m V  £»  1&  MHJ  typiMl  ser- 
siii  -ifcv  *  tO  MHf  lirnetMse  for  WWV  calEOraison 

*  1  ppm  accuracy 

«tred  Include! 
AC  ada  p  It r 

CT-Whii..  Si  29.95 

OV-1  0  1  PPM  own  tkmapase  59.95 

BP-*  mead  pack  .  b.95 


«■   i  ppm  accural 

•149 


CT'Mfcil.      . 


wirad 
S1 39.95 
1*-95 


CT-125  9  DIGIT  1.2  GHz 
COUNTER 


$16995 


wlrod  include* 
AC  adaptor 


9P-a  hicad 


ia  95 


Siren  K 1 1 
Produces  upward  and  downward 
wari  characteristic  tjf  a  police 
siren  5  W  peak  audiro  auiput  funs 
on  3-15  voLtiS.  u*es  i-*$  onm 
■speaker 
Complete  kit.  SM-3  12  95 


6G  Hz  Tirrw  fiiu 
Hluii  on  5-'£.  VDC  Lew  cgrrrni  i?&hi«I  I 
niiri-"n>nri1h  accuracy  1  [*•?  Kil  Is  '  ' 

TB4  fkmv  If  « 


30  Watt  2  mtr  PWR  AMP 

S^mpki  Class  C  power  amp  features  8  limes  power  garn.  t  W 
in  lor  A  out  2  W  In  tor  15  Out  *  W  in  lor  30  Out  Man  output 
of  95  W  incredible  value,  complete  wilh  ait  pans,  less  case 
andTRrtiHt  e 

PA*t.XWpwrampkrt  *2 

"  -  •   RF  sensed  T-R  relay  ltd 


ACCESSORIES  FOB  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug    .  .   $  8.95 
High  impedance  probe,  light  loading  .  .  .     16.95 

Low  pass  probe,  audio  use 1 6.95 

Direct  probe,  general  purpose  use  .....     13,95 
Tilt  bail,  (or  CT-70,  90, 125 3.95 


Power  Supply  Kit 

Compielft  ifiplfi  regulated  power 
supply  prides  variable  C  lo  13  ^Jts 
■I70O  rna  and  -5  at  i  Amp  Excellent 
load  regulalion  good  filtering  and 
una*)  ttte  Less  Transformers. 
requires  0  3V  la  T  A  and  <g  ne 

W  VCT   Comp*ele  kit,  P^3LT*0W;* 


DM-700  DIGITAL  MULTIMETER 

Profess*o^ai  qu aKr  at  a  nobOyist  pnee  -ej 
lures  include  26  dittet^ni  ranges  and  5  (unc- 
tions •  3  •,  o>gii    -  inch  LEO  display  •  auto- 
ma  he  decimal  ptacemerir  "  automatic  potamy 
$4    4   QS5     wired  includes 


PR-2  COUNTER  PREAMP 


AC  Jdipler 


DM-70Qkit 
MP-t  probe  set 


594  95 
4.95 


The  Pft-2  5  ideal  for  measuring  weak  signals 
From  to  to  :  .000  MM/  •  ftat  £Sdbgain  •  B*^C 
connectors  *  great  tor  shilling  Rf  #  rdeal 

receiver  r'v  preamp 

S^  A  9  5  *,red  >n^ud«s 

^W  ^f  AC  adaptvr 


PR-?hir 


$3a.M 


PS-2  AUDIO  MULTIPLIER 

The  PS-2  <s  handy  for  high  resolutjpn  audio 
resolution  measuremenls  muliipl*es  Up  m  fre- 
quency ■  great  for  PL  tone  measurement?.  * 
multiples  Oy  10  or  tOO  •  0  01  Hi  resolution  A 
built-m  signal  preamprcondiliQfter 


«4995 


wired 


PB-2 


I3S» 


PS-I0B1  GHzPRESCALER 

Emends  Ihe  fange  o'  your  preseni  nounterto 
1  GHz  •  2  stage  preamp  •  divide  by  1000  en 
cuiiry  *  super  sensitive  i SO  mV  Ipptcal)  •  8NC 
conneaori  •  1  GHi  fn   1  MHjt  out  •  dnves  an* 

PS  10-B  Pre  scaler 


»79»s 


L^  - 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS  •  silrsfaclion  guirinleerj  •  tkimint  lor  10  cf»irs.  it  nol  pfcised.  rtturn  in 
or  191ml  form  fqr  rtlLnrJ  •  irJd  6'«  for  shipping  and  insurance  iq  a  miiimun  tf 
tlfl  00  *  overseas  add  IS1*  for  surface  mail  •  COfl  add  12  SO  [COO  m  USA  ontyl 
•  orders  under  SIS  00  add  £1  SO  •  MV  residents  add  7".  sales  In  •  90  day  parts 
wa/ranly  on  all  kits  ■  I  year  parts  A  labor  warranty  an  all  wired  units 


Penfield.  HX  14626 


M* 


about  some  nominations,  folks? 
Drop  me  a  line,  either  on  paper  or 
via  E-mail,  with  your  vote  for  the 
more  useful  RTTY  items  avail- 
able, and,  it  you  like,  the  klunker 
of  the  year  Try  to  get  the  informa- 
tion to  me  as  soon  as  possible  for 
inclusion  in  th*s  year's  guide- 
Still  very  little  curiosity  out  there 
about  Green  Keys!  What  if  I  tell 


you  that  they  were  NOT  named  for 
Wayne? 

One  closing  note,  the  photo 
this  month  is  of  our  new  Maryland 
Amateur  Radio  Operator  license 
plates.  Aren't  they  nice?  They 
even  say  "Amateur  Radio  Op- 
erator*' on  them,  ref  lectori  zed, 
and  everything!  I  just  thought 
that  those  of  you  who  still  may  be 


fighting  for  calfsign  tags  might 
like  to  see  these  new  designs. 
If  anyone  from  our  State  Motor  Ve- 
hicle Administration  happens  to 
be  a  ham  reading  this  column, 
thanks! 

More  fascinating  stuff  on  tap, 
with  my  promise  to  took  at  at 
least  one  thing  that  nobody  else 
would  look  at.  Of  course,  1  look 


forward  to  your  comments,  as  al- 
ways, via  the  postal  service  or 
CompuServe  (ppn  75036,2501), 
but  now  you  can  add  Delph/  to  the 
list,  username  MARCWA3AJR. 
As  long  as  i  can  afford  the  connect 
fees,  I  will  try  to  stay  on-iine  now 
and  then. 

Until  next  month,  then,  that's  it 
for  RTTY  Loop!  ■ 


OOKING  WEST 


Bill  Pasternak  WA61TF 
28197 Robin  Avenue 
SaugusCA  91350 

COORDINATION  FEES 

or 

HOW  MUCH  AM  I  OFFERED 

FOR  .16/.  76? 

Hams  may  soon  find  them- 
selves paying  for  repeater  coordi- 
nation^ The  FCC  says  that  no 
specific  rules  exist  to  preclude  re- 
peater frequency  coordinators  or 
councils  from  charging  fees  for 
coordinating,  moving,  or  main- 
taining a  repeater's  coordinated 
status. 

This  information  came  to  light  in 
early  May  as  the  result  of  a  meet- 
ing between  opposing  factions  of 
Alabama  repeater  owners  and 
FCC  field  personnel  The  meeting 
was  ostensibly  to  determine  what 
two-meter  band  plan  Alabama 
would  follow  and  who  would  over- 
see future  Alabama  coordination 
efforts.  Some  of  those  in  atten- 
dance favored  the  continuance  of 
the  existing  Alabama  Repeater 
Council  plan,  with  its  mandated 
imposition  of  the  Pacific  North- 
west 20-kHz  band  plan  in  the  1 46- 
148-MHz  subband  allocation. 
Others  said  that  20  kHz  was  not 
working;  that  it  caused  interfer- 
ence to  systems  on  15-kHz  cen- 
ters in  neighboring  states.  They 
satd  that  the  Alabama  Repeater 
Council  had  acted  unilaterally  by 
forcing  them  onto  20  kHz.  They 
were  demanding  a  return  to  15- 
kHz  channel  spacing  and  the  dis- 
solution of  the  new  alliance  with 
the  CVRA  Southeastern  Repeater 
Association  even  though  the 
CVRA  had  previously  stated  it 
wanted  no  part  of  Alabama  until  it 
straightened  things  out. 

CVRA  founder  Wayne  Williams 
K4MOB  had  told  me  that  the 
CVRA  was  not  going  to  walk  in 
and  attempt  to  solve  the  problems 
of  another  area,  and  he  did  not 
want  his  organization  accused  of 


pillaging  another  state  simply  to 
make  itself  even  larger.  Regard- 
less of  what  some  Alabama  re- 
peater owners  were  demanding, 
the  CVRA  maintained  a  bands-off, 
wait-and-see  position. 

And  so  it  was  to  happen  at  this 
meeting  in  Birmingham  on  May  10 
that  officials  fram  the  FGC's  At- 
lanta field  office  would  be  asked 
one  key  question:  Was  it  possible 
for  whomever  would  wind  up  coor- 
dmating  repeaters  in  Alabama  to 
collect  a  fee  to  offset  the  cost  of 
performing  frequency  coordina- 
tion and  maintaining  an  accurate 
data  base? 

At  that  time,  the  FCC  people 
could  find  no  specific  regulation 
that  precluded  the  collection  of 
fees.  Wasn't  there  anything  in  the 
Part  97  rules  to  cover  this?  How 
about  the  regulations  covering  pe- 
cuniary interest  on  the  part  of 
hams,  preventing  them  from  re- 
ceiving compensation  for  volun- 
tary services  rendered?  We!lt  to 
make  it  brief,  subsequent  conver- 
sations between  this  reporter  and 
various  Washington  FCC  officers 
also  failed  to  find  anything 
specific  to  keep  such  fees  from 
being  imposed  and  collected  by 
coordinators.  Also,  under  the 
present  regulations,  there  is  no 
maximum  limit  on  what  such  a  fee 
might  be. 

While  the  regulations  covering 
the  VEC  program  that  permit  col- 
lection of  a  specific  amount  to  re- 
imburse VECs  and  VEs  for  their 
out-of-pocket  expenses  might  be 
applicable  here,  unlike  the  VEC 
program,  the  costs  involved  in 
frequency  coordination  vary 
greatly  between  geographic  re- 
gions. This  is  because  of  such 
variables  as  the  number  of  hams 
served,  the  demand  for  repeaters 
on  a  given  band,  and  the  spec- 
trum still  available  for  new  sys- 
tems. Deriving  a  fee  schedule  for 
coordination  and  maintenance  of 
coordination  data  for  each  geo- 


graphic region  might  prove  to  be 
impossible. 

For  example,  a  single  coordina- 
tor in  a  sparsely  populated  region 
such  as  Idaho  might  have  negligi- 
ble operating  costs  because  he 
has  relatively  few  repeaters  to  be 
concerned  with,  a  fairly  small  am- 
ateur population,  and  plenty  of 
room  for  new  systems  on  every 
band  from  10  meters  up  to  light! 
On  the  other  hand,  the  same  job 
for  a  major  coordination  council 
serving  a  state  like  New  York,  Illi- 
nois, Texas,  or  California  might 
find  its  costs  running  into  the  hun- 
dreds or  even  thousands  of  dol- 
lars to  perform  the  same  individu- 
al task  for  each  new  repeater  or 
change  demanded  by  an  existing 
system. 

If  you  set  a  single  national  fee 
based  on  the  average  costs  to  all 
councils  combined,  there  will  be 
some  very  wealthy  coordinators  in 
the  hinterlands  with  little  to  do, 
while  their  city  cousins  are  fight- 
ing to  make  ends  meet.  Or  at  least 
they'll  be  making  thai  claim,  since 
permitting  fees  to  be  collected 
for  coordinating  ham  repeaters 
does  immediately  commercialize 
amateur  relay  operation  one  more 
step. 

The  Analysis 

First,  let  me  go  on  the  record  as 
violently  opposing  any  coordina- 
tor or  coordination  council  being 
permitted  to  collect  anything  for 
any  work,  We  must  remember  that 
in  speaking  of  coordination,  we  al- 
so have  the  word  'Voluntary."  To 
me,  that  has  always  meant  that 
everyone  involved  in  the  coordi- 
nation process  is  performing  on  a 
voluntary  basis.  Unfortunately— 
at  least  in  Alabama— there  appear 
to  be  some  who  feel  that  the  posi- 
tion of  coordinator  or  coordina- 
tion-council member  should  be  a 
paid  position,  and  that  the  person 
putting  up  a  repeater  should  pay 
the  costs.  Well,  what  happens  to 
the  meaning  of  "voluntary"  then? 
Half  of  it  disappears.  Also,  without 
a  maximum  allowable  fee,  such 
coordination  charges  would  be 
open  to  abuses  by  individuals  or 
groups  who  might  see  in  the  situa- 


tion an  easy  way  to  profit  from 
such  an  undertaking. 

To  show  you  just  how  outland- 
ish this  could  get,  let's  look  at  the 
all-volunteer  testing  program  for  a 
moment.  You  will  notice  that  one 
publication,  the  W5YI  Report, 
written  by  my  friend  Fred  Maia,  is 
accredited  as  a  VEC  in  at  I  testing 
districts.  While  the  FCC  hates  the 
term,  Fred  is  a  de  facto  national 
VEC.  With  this  as  a  precedent, 
why  shouldn't  73  become  a  ^Fre- 
quency Coordinator  Accredited  in 
all  States  and  Coordination  Dis- 
tricts"? Absurd?  You  bet,  but  I'll 
also  bet  that  there  will  be  some 
individual  or  group  who  will  do 
just  that  if  coordination  fees  are 
permitted. 

Let's  continue  this  stupid  hy- 
pothesis for  a  few  more  para- 
graphs. Obviously,  we  must  figure 
out  a  fee  schedule  that  is  based  on 
"average11  cost  nationally.  Well, 
turning  to  the  various  land-mobile 
service  coordination  groups,  we 
note  that  the  average  is  only  a  few 
thousand  dollars  per  system. 
Since  the  cost  to  find  a  home  for  a 
ham  repeater  is  not  really  any  dif- 
ferent in  the  amount  of  labor  and 
time  than  finding  a  home  for  a 
land-mobile  system!  it's  obvious 
that  the  same  charges  would  be 
equitable.  Right?  So,  since  we  ob- 
viously must  charge  based  on  a 
"national  average"  of  costs  in- 
volved, we  find  that  $2,000  for  ini- 
tial coordination  and  $200  per 
year  for  maintenance  of  the  data 
base  is  about  right. 

But  wait!  What  about  the  coordi- 
nator or  council  already  serving 
your  area?  The  guys  and  gals  who 
have  been  doing  a  good  job,  free 
of  charge,  for  many,  many  years? 
Well,  there  is  nothing  to  keep 
them  from  coordinating  repeaters 
as  well.  In  fact,  if  we  again  use  the 
all-volunteer  testing  program  as 
our  guide,  you  note  that  there  are 
the  de  facto  national  VECs  such 
as  the  WSYl  Report,  the  ARRL< 
Metropfex,  and  DeVry,  There  are 
also  many  regional  VECs  that 
serve  only  one  specific  call  area, 
such  as  the  Sunnyvale  VEC,  the 
Greater  Los  Angeles  Amateur 
Group  VEC,  and  the  SANDRA 
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VEC.  All  serve  only  the  6th  call 
district,  which  also  happens  to  be 
the  6th  testing  district.  So,  the  6th 
district  is  served  quite  well  by  sev- 
en VECs! 

Coorcfrnatronwise,  California 
has  four  officially  recognized  re- 
peater councils  plus  a  few  'splin- 
ter groups"  as  well.  In  the  north- 
em  half  of  the  state,  the  Northern 
Amateur  Relay  Council  has  been 
the  main  entity  for  a  decade  and  a 
half.  (Its  authority  to  coordinate 
has  recently  been  challenged  by  a 
group  calling  itself  the  Greater 
Pacific  Coordination  Council, 
which  wants  everything  north  of 
San  Francisco  and  the  area 
covered  by  the  Central  Valley 
Repeater  Association.  As  the 
group's  name  implies,  it  wants  ju- 
risdiction over  everything  in  the 
way  of  amateur  relay  stations  op- 
erating off  hilltops  in  California's 
Central  Valley  area.) 

Then  when  you  cross  the 
Tehachapi  Mountains,  you  get  in- 
to Southern  California,  where  10 
meters,  6  meters,  3/4  meters,  and 
all  bands  above  are  the  domain  of 
the  Southern  California  Repeater 
and  Remote  Base  Association. 
Those  are  the  fine  fellows  who  ab- 
solutely refuse  to  publish  a  list  of 
all  activity  on  the  UHF  bands  they 
coordinate  because  they  consider 
everything  and  its  uncle  to  be  "pri- 
vate turf."  Oh,  they  do  list  a  smat- 
tering of  supposedly  "publioac- 
cess"  repeaters.  (Does  this  mean 
that  no  license  Is  required?)  But 
what  about  the  other  500-600  sys- 
tems that  pervade  the  Southern 
California  UHF  airwaves?  Sup- 
posedly, they  "do  not  exist"  as  far 
as  the  outside  world  is  concerned. 
Two  meters  and  1-1/4  meters 
each  has  its  own  coordination 
council,  which  operates  on  a  by* 
band  basis.  Two  meters  is  repre- 
sented by  the  Two  Meter  Area 
Spectrum  Management  Associa- 
tion, while  t-1/4  meters  is  the  do- 
main of  the  220  SMA.  Unlike  their 
UHF  counterpart  neither  of  these 
groups  is  paranoid  about  letting 
the  world  know  that  these  bands 
are  utilized— in  fact,  very,  very  uti- 
lized. So  much  so,  that  it's  virtual- 
ly impossible  to  get  a  two-meter 
repeater  channel  pair  anywhere  in 
California— that  is.  from  the  cur- 
rent coordinators,  {The  South  also 
has  several  splinter  coordination 
groups,  but  like  those  in  the  North 
they  have  no  meaningful  public 
recognition.  Three  exist,  all  based 
on  the  demographic  characteris- 
tics of  their  constituencies.) 

Obviously,  a  good  entrepre- 
neur could  really  clean  up  in  Cali- 
fornia! I  can  just  picture  the  ad- 

"When  You  Buy,  Say  73" 


vertisements  in  all  of  the  ham 
magazines: 

California  Hams! 
Tired  of  waiting  for  a  fre- 
quency for  your  new  two-meter 
repeater?  Tired  of  the  NARC 
and  TASMA  runaround?  The 
73  Amateur  Radio  National 
Frequency  Coordinator  can 
get  your  repeater  on  the  air. 
Send  check  or  money  order  for 
$2,000  today.  Frequencies 
now  also  available  on  every 
band  for  repeaters,  remotes, 
digipeaters,  and  simpatches, 
We  coordinate  everything,  ev- 
erywhere if  you  will  pay  the 
fee! 

Don't  worry;  you  are  not  going 
to  see  this  ad  anywhere  except  in 
this  hypothetical  treatise  73  is  not 
about  to  get  into  repeater  coordi- 
nation! If  it  did,  it  would  probably 
fat  I  on  my  shoulders,  and  I  have 
enough  worries  right  now  without 
taking  on  national  frequency 
"speculation. Tf 

While  we  are  on  a  roll,  let's  keep 
on  going.  Why  just  coordinate  re- 
peaters, remotes,  and  other  relay 
systems?  While  we  are  at  itt  how 
about  the  low  bands?  Think  of  the 
bucks  that  could  be  made  by  forc- 
ing your  coordination  onto  all  of 
those  75-meter  rag-chews  and 
nets.  How  about  selling  discrete 
operating  frequencies  to  DXpedi- 
tions,  or  better  yet*  to  those  mylti- 
multis  trying  to  make  the  contact 
from  stateside?  It's  welt-known 
that  the  OX  crowd  is  the  wealthiest 
part  of  ham  radiodom.  How  much 
is  a  clear  spot  on  the  low  end  of  20 
meters  worth?  Would  someone 
pay  $20,000,  or  maybe  even 
$50,000  or  more?  And  ail  those 
wealthy  yachtsmen  on  14.313 
MHz  busy  conning  naive  state- 
side hams  into  breaking  Part  97 
rules  by  making  business  calls 
and  business  autopatches  for 
them.  .  .well,  if  they  can  afford  a 
$2:000,000  yacht  and  a  $2,000 
top-of -the*  line  radio,  how  about  a 
''coordination  fee"  to  them  of 
say ...  $1  t0O0  a  year.  If  any  hams 
can  afford  such  a  coordination 
fee,  they  can! 

And  we  must  not  forget  our  ham 
satellites.  If  fees  are  "in  order 
and  legal,"  then  why  not  permit 
AMSAT  to  "coordinate"  everyone 
who  uses  one  of  the  OSCAR 
birds?  Currently,  the  cost  of  com- 
mercial time  on  a  communica- 
tions satellite  such  as  Galaxy  or 
Telstar  is  about  $750  an  hour,  not 
counting  the  uplink  and  downlink 
facilities.  Since  we  hams  have  our 
own  uplinks  and  downlinks,  we 
need  to  consider  only  satellite 


transponder  time.  Now,  what  true- 
blue,  died-in-the-wool  satellite 
fancier  would  not  be  willing  to  pay 
that  pittance  to  AMSAT  for  the 
privilege  of  having  his  or  her  sig- 
nal heard  throughout  the  footprint 
of  an  OSCAR  bird'?  And  what  a 
boon  to  AM  SAT  if  they  had  several 
hundred  thousand  dollars  a 
month  coming  into  their  coffers. 
New  satellites  would  be  going  up 
on  a  regular  basis.  They  could 
even  have  companies  like  RCA  or 
Hughes  build  them! 

The  possibilities  opened  by  the 
FCC  permitting  the  collection  of 
coordination  fees  are  endless! 
You  need  only  search  your  imagi- 
nation to  quickly  become  the 
richest  ham  in  town 

So,  while  fees  may  seem  inno- 
cent enough  on  the  surface,  they 
are  far  from  that.  In  fact.  I  feel  that 
permitting  coordinators  and  coun- 
cils to  collect  fees  of  any  sort  Is  to 
invite  the  kinds  of  problems  that 
we  hams  are  ill-prepared  to  cope 
with.  I  have  nothing  against  re- 
peater councils  charging  mem- 
bership dues  to  those  who  wish  to 
join  such  a  group,  as  long  as 
membership  is  on  a  voluntary  ba- 
sis. In  fact,  that  has  been  a  tradi- 
tion down  through  the  ages  with 
any  club  or  organization.  There  is 


a  difference  between  charging  an 
annual  fee  to  those  who  wish  vol- 
untarily  to  join  an  organization 
and  forcing  someone  to  pay  a 
specific  fee  for  a  service  ren- 
dered. Coordinators  and  councils 
do  not  now  sell  frequencies,  but 
given  the  legal  right  to  collect  fees 
for  performing  the  coordination 
process,  they  soon  would. 

In  Alabama,  a  $10  fee  for  initial 
coordination  and  $5  for  any 
changes  was  proposed,  Whether 
this  fee  will  ever  be  initiated  in  the 
state  is  unknown,  Also  unknown  is 
whether  the  FCC  will  act  to  close 
this  loophole  in  its  regulations  to 
prevent  the  imposition  of  such 
fees  by  coordinators  or  coordina- 
tion councils.  As  stated  earlier,  I 
oppose  the  collection  of  fees  by 
frequency  coordinators.  In  two 
decades  of  operation,  the  concept 
of  voluntary  coordination  has 
worked  because  those  involved 
were  individually  and  collectively 
dedicated  to  preserving  a  sense  of 
sanity  on  our  VHF  and  UHF 
bands.  Institution  of  fees  will  only 
commercialize  amateur  radio  fur- 
ther and  make  buying  a  repeater 
channel  pair  as  easy  as  buying 
a  prefabricated  repeater  system 
itself,  is  that  what  ham  radio  is 
all  about? ■ 


TURN  YOUR  COMPUTER 
INTO  A 

ROBOTIC 
WORKSHOP 


The  ROBOTIC  WORKSHOPS  plug  into  your  home  computer  and 
include  everything  you'll  need  to  build  hundreds  of  projects.  The 
WORKSHOPS  contain  interface  unit,  motors,  gears,  sensors, 
construction  components,  software  and  instructions. 

FOR  THE  BEGINNER: 

You'll  stan  by  building  sample  project!  thai  we've  designed  tor  you  A 
knowledge  of  programming  ts  not  required  Id  perform  these  protects  We've 
inducted  full  instructions  and  operating  software 

FOR  THE  BASIC  PROGRAMMER 

When  you're  ready  to  design  and  buitd  your  own  projects,  we  snow  you  how. 

We've  added  25  new  commands  lo  the  "BASIC    programming  language 

FOR  THE  ADVANCED  PROGRAMMER  AND  HOB  BJ  EST: 

For  the  serious  user  we  nave  included  technical  specs,  schematics,  machine 

language  routines  and  advanced  commands  and  techniques. 

PREDESIGNED  EXAMPLE  PROJECTS  INCLUDE: 


MOTORS,  Gears  and  Generators 

Velocity  and  Motion 

Motorized  Mechanical  ROBOTICS 

INFRARED  SENSORS 

Digital  Storage  OSCILLOSCOPE 


•  Digital  VOLTMETER 

■  SPEECH  Digitization  and  Playback 

•  Electronic  Courting  and  Timing 

•  Computer  Controlled  Models 

■  Cars.  Cranes,  ROBOTICS 


WORKSHOP 
(50  PROJECTS) 
064  $12935 

AT  ARMS  BIT)  $139,95 

Coming  sOOfi  on  APPLE.  AMIGA.  ATARI  ST.  IBM 


WORKSHOP  PLUS 
(100  PROJECTS) 

S2W.9S 


If  you  cannot  find  our  products  at  your  iocs!  dealer,  you  can  order  direct  on 
your  VISA  or  MASTERCARD 

Call  Us  TOLL  FREE  1-800-824-2549 

Access  Software  Inc..  2561  S.  1560  W.+  Woods  Cross.  UT  B40S7 
(DESIGNED  AND  MANUFACTURED  by  MULTIBOTlCS.  INC.) 
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There  are  two  ways  you  can 
operate  an  amateur  dual  band 
UHF/VHF  radio:  you  can  go 
through  the  extra  expense  and 
bother  of  using  two  antennas , , . 
or,  you  can  install  the  new 
Larsen  2/70 — the  single 
antenna  that  brings  you  both 
bands. 

The  Larsen  2/70  blends  a 
half-wave  element  for  2-meter 
( 1 44- 1 48MHz)  amateur  band 
and  collinear  elements  for 
70cm  (440-450MHz)  amateur 
band.  One  antenna  serves  both 
bands,  and  is  available  with 
three  different  mounts  for  any 
mobile  needs. 

The  self-resonant  design  of 
the  Larsen  2/70  allows  mast 


applications  for  vessels  and 
base  stations  outfitted  with 
standard  Larsen  BSA-K  hard- 
ware. With  or  without  a  ground 
plane,  the  Larsen  2/70  gives 
you  the  highest  performance 
attainable,  whetner  you  are 
using  a  dual  band  radio  or  two 
separate  radios. 

If  your  radio  does  not  have 
a  built-in  band  splitter,  we  can 
even  provide  that. 

Performance . . .  savings . . , 
convenience . . .  and  a  no- 
nonsense  warranty —  four 
great  reasons  for  banding 
together  with  the  Larsen 
2 /70.  See  your  favorite 
amateur  dealer  or  write  for  a 
free  catalog  today. 


rsen  Antennas 


The  Amateur's  Professional 


Tm 


*^23 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 

IN  USA:  Larsen  Electronics,  Inc. /1 1611  N.E.  50rti  Ave  /P.O.  Box  1799/ Vancouver  WA 98668/206-573-2722 

IN  CANADA:  Canadian  Larsen  Electronics,  Ltd./ 149  West6£h  Ave. /Vancouver,  B.C.  V5Y  1K3/ 604 872-85 17 

LARSEN*  KQLROO*  AND  KGLDUCKEE*  ARE  REGISTERED  TRADEMARKS  OF  LARSEN  ELECTRONICS,  INC. 
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INTERNATIONAL 


Just  because  I  started  this  column 
as  a  result  of  visiting  DX  hams  is 
no  reason  you  shouldn't  put  in 
your  2C  worth  and  iet  me  know 
what  OX  news  you  find  most  inter- 
esting.  My  inclination  is  to  have 
DX  ops  tell  us  what  they  think  is 
interesting— how  we  can  get  per- 
mission to  operate  if  we're  fortu- 
nate enough  to  visit— any  coming 


OXpeditbns — what's  doing  with 
repeaters— things  like  that.  What 
do  YOU  find  most  interesting? 
Since  we  have  a  world  hobby,  I 
think  you  11  be  as  interested  as  t  in 
what  is  going  on.  If  nothing  else,  if 
gives  us  something  to  talk  about 
on  the  air  which,  from  what  I'm 
hearing  these  days,  can't  hurt. 

—Wayne, 


BAHRAIN 

tan  Cable  A92BW 
Amateur  Radio  Association 

Bahrain 
PO  Box  22381 
Muharraq 
Bahrain 
Arabian  Gulf 

Welcome  back  to  73  Interna* 
tionaf,  Bahrain  and  A92BW,  last 
seen  in  this  column  in  June,  1983! 
We  may  expect  to  hear  more  from 
ARAB  {Amateur  Radio  Associa- 
tion Bahrain)  when  something 
more  happens,  whenever  that 
might  be.  As  the  following  shows, 
it  cannot  be  predicted  with  any  ac- 
curacy, 

Not  much  is  happening  in  Bah- 
rain. Some  DX  gets  worked  but 
there  are  no  thoughts  of  DX  opera- 
tions. The  2m  repeater  functions 
on  R6  European  band  plan  and 
enjoys  a  small  and  somewhat  in- 
frequent following. 

Visiting  hams  are  welcome  to 
contact  ARAB  for  information, 
and  we  are  also  listed  in  the  local 
telephone  directory,  yellow  pag- 
es. There  is  absolutely  no  chance 
of  visitors  obtaining  a  license  or 
even  of  operating  from  an  already 
established  station  here. 

We  have  had  a  OSL  bureau 
here  for  the  past  30  years — oper- 
ating out  of  my  personal  mailbox 
for  25  of  them.  Third-party  traffic  is 
not  permitted,  and  there  are  no 
special-activity  prefixes  likefy  to 
be  aired  for  the  balance  of  1986. 
There  is  some  activity  via  OSCAR 
10  mode  B  and  also  HF  band 
AMTOR. 

The  number  of  amateurs  in 
Bahrain  is  smaller  than  it  used  to 
be  as  the  expatriate  population 
has  fallen — there  is  a  recession 
out  here,  too — but  there  is  a  grow- 


ing awareness  of  the  amateur 
radio  hobby  amongst  the  Bah- 
rainis  themselves,  which  is  most 
welcome. 


ECUADOR 

Alberto  Henriques  Navarro 

HC2HX 
President,  Guayaquil  Radio  Club 
PO  Box  5757 
Guayaquil 
Ecuador 

MIDDLE  OF  THE  WORLD 

The  first  annual  "Concurso  In- 
ternational DX-HC  Mitad  del 
Mundo  DX-HC"  (International 
DX-HC  Middle  of  the  World  Con- 
test) has  been  announced  by  its 
sponsor,  the  GRC  (Guayaquil  Ra- 
dio Club),  for  the  purpose  of 
strengthening  "the  friendship  be- 
tween the  HC  and  the  rest  of  the 
world's  ham  radio  operators/' 

"El  Ecuador  abraza  al  mundo  y 
el  mundo  al  Ecuador,"  the  an- 
nouncement reads— Ecuador  em- 
braces the  world,  and  the  world 
embraces  Ecuador.  The  contest 
will  run  for  48  continuous  hours 
from  0000  UTC  October  4  until 
2359  UTC  October  5— the  first 
weekend  in  October  will  continue 
to  be  the  days  scheduled  for  this 
contest. 

All  amateurs  are  eligible  to  en- 
ter except  the  special  HD  stations 
and  members  of  the  GRC  contest 
commission,  Frequency:  SSB, 
with  the  maximum  power  autho- 
rized for  the  ham's  own  station 
license.  Call:  "CQ  HC  Contest." 
Exchange:  RS  plus  three  digits 
(e.g.,  59-001  to  59-999),  Entry 
classes:  single  operator,  7-MHz 
band;  single  op,  14-MHz  band; 
single  op,  both  bands;  and  mgiti- 
op,  both  bands.  Contacts  on 


crossband  are  not  permitted,  and 
transmitting  two  or  more  signals 
at  the  same  time,  including  cases 
of  different  bands,  is  not  allowed. 

Special  Middle-of-the-World 
callsign  stations:  HD1GRC  on  the 
equator;  HDGGRC,  the  Cayambe 
Volcano;  HD7GRC  in  the  Ecuado- 
rian Amazon;  and  HDSGRC  on 
Galapagos  Island.  Contact  with 
these  is  worth  20  points  for  both 
HC  and  non-HC  stations.  Non-HC 
station  contacts  with  HC  stations 
are  worth  1 0  points  as  are  HC  con- 
tacts with  non-HC  stations.  Non- 
HC  multipliers:  the  sum  of  the  nu- 
merals of  worked  HC  zones  (only 
once  and  per  band),  so  that  the 
maximum  multiplier  for  7  MHz  is 
36,  as  is  the  maximum  also  for  14 
MHz,  since  1+2  +  3+4+5+6  + 
7+8-36. 

HC  zones  are: 
HC1—  Carchi,  Imbabura,  Pichin- 

cha 
HC2— Guayas,  Los  Rios 
HC3— El  Oro,  Loja 
HC4 — Manabi,  Esmeraldas 
HCS— Chimborazo,  Canar,  Azuay 
HC6 — Cotopaxi,  Tungurahua, 

Bolivar 
HC7— Ecuadorian  Amazon 
HC8 — Galapagos  Island 

HC  contacts  with  HC  stations 
are  worth  5  points;  HC  multiplier  is 
the  number  of  countries  worked, 
according  to  the  ARRL  list.  Only 
one  contact  per  station  per  band 
can  be  counted.  Totat  score  is 
the  sum  of  the  contact  points  on 
each  band  times  the  multiplier  for 
that  band. 

Summary  sheet:  Write  in  your 
declaration  and  signature  to  give 
evidence  of  following  the  contest 
rules;  include  callsign,  full  name, 
entry  class,  type  of  license,  and 
address.  Log  sheets  (separate 
logs  for  each  band):  band  worked, 
date,  UTC  time  of  contact,  call  of 
station  worked,  signal  report 
given  and  received,  and  summary 
of  points  and  multiplier. 

Summary  and  logs  should  be 
postmarked  by  December  31, 
1986,  and  mailed  with  five  IRCs  to 
International  DX-HC  Middle  of 
the  World  Contest,  c/o  Contest 
Manager,  Guayaquil  Radio  Club. 
PO  Box  5757;  Guayaquil,  Ecua- 
dor, South  America. 

A  trophy  and  diploma  will  be 
awarded  to  non-HC  first-  and  sec- 
ond-place winners  in  each  entry 
category  (a  medal  and  diploma  for 
each  HC  first-  and  second-place 
winner),  Only  one  prize  per  sta- 
tion. Awards  witJ  be  made  to  non- 
HC  stations  with  more  than  30 
QSOs  with  HC  stations  and  3  or 
more  with  HO  stations,  and  to  HC 
stations  with  more  than  60  QSOs, 


of  which  at  least  30  must  be  with 
non-HC  stations— and  additional- 
ly for  7  MHz,  there  must  have 
been  contact  with  3  HD  stations, 
and  for  14  MHz,  with  1  HD  station. 
There  will  be  special  WHC 
(worked  atl  HC)  certificates  for  ev- 
ery station  participating  in  the 
contest  that  contacted  at  least  5 
HC  zones. 

Disqualification:  For  violation  of 
contest  rules;  for  violation  of  coun- 
try-of-origin  rules  for  radio  ama- 
teurs; for  false  statement  in  a  re- 
port; and  for  duplicated  claim 
credit  on  any  one  band  in  excess 
of  5%  of  the  total. 

NOTE:  First  prizes  in  non-HC 
categories  will  be  melted  granite 
medallions— reproductions  of  the 
"Jama  Quaque  culture"  from 
Ecuador's  Manabi  province 
around  1500-2000  B.C.,  sculpted 
by  Paul  Palacios. 


INDONESIA 

Erlangga  Suryadarma 

YBQBZZA/85BZ 
ORARl  National  QSL  Bureau 
PO  Box  96 
Jakarta  10002 
Indonesia 

(Continuation  of  last  month's 
report  by  YB08ZZ  and  Ben  S< 
Samsu  YB0EBS.) 

As  announced  at  the  IARU  Re- 
gion 111  conference  in  New  Zea- 
land tast  November,  ORARl  (Or- 
ganisasi  Amatir  Radio  Indonesia) 
now  has  these  plans: 

1)  To  establish  better  organiza- 
tion throughout  the  country  for 
the  ORARl  QSL  and  Awards  Bu- 
reaus, 

2)  To  establish  a  better  and  con- 
tinuous publication  of  perfodicals, 
magazines,  and  other  printed  ma- 
terial for  members. 

3)  To  establish  training  ses- 
sions for  the  promotion  of  interna- 
tional communications. 

4)  To  issue  a  new  ORARl 
awards  program  to  encourage  alt 
members  to  participate  in  award  - 
hunting  nationally  and/or  interna- 
tionally. 

"Without  question,  amateur  ra- 
dio has  a  bright  future  for  develop- 
ment and  growth  in  Indonesia. 
With  a  government  sympathetic  to 
it — and  especially  the  provincial 
governments  which  are  very  en- 
thusiastic [because  of  amateur 
radio's  services  in  times  when 
communications  are  otherwise 
lacking] — amateur  radio  in  In- 
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Uncle  Ben  says... 

"I  give  you 
much  more  than 


just  the  lowest  price... 


When  you  get  that  exciting  new  piece  of 
equipment  from  me*  you  know  you  are 
going  to  be  completely  happy.., 
I  see  to  it  personally!  I  also  give 
you  earliest  delivery,  greatest  trade-in 
allowances,  my  friendly  assistance 
in  every  possible  way. 


Just  ask  any  of  the  many  thousands  of 

hams  all  over  the  world  who  have  been 

enjoying  my  friendly  good  service 

for  over  a  half  a  century.  73,  Uncle  Ben,  W2SOH 


"Uncle  Ben''  Snyder,  W2SOH 
the  head  man  of 

iiAiinisort 


HAM  HEADQUARTERS, 
USA*"      Since  1925' 


>  CALL  ME... 

(516)  293-7995 

llAI|l|ISON 

HAS  THEM  ALL! 

KENWOOD 


WRITE  ME... 

For  my  prompt. 


personal  reply. 


Kenwood  TM-2570A 


Kenwood  TS-940S 


^9'ciiS 


Kenwood  TS-440S 


Kenwood  TH21AT,  31  AT,  41  AT 


At  one  of  the  worlds  largest 
Ham  Supply  Centers! 


Kenwood  TS-711A  (2m) 
TS-811A(70cm) 


Kenwood  TR-2600,  TR-3600 


^94 


RADIO 


CHARGE  IT! 


■?h 


'HAM  HEADQUARTERS,  USA 

2?63  Route  110  (at  Smith  St  i 

f     I       una  NY  I      <5 


donesia  should  be  able  to  grow 
strong  and  heathy  to  become  one 
of  the  giant  radio  societies  in  Asia 
arid  Oceania/' 

GENERAL  INFORMATION 

Amateur  radio  classes  and 

privileges: 

•  YD— Novice— One-year  license, 
local  communications  only,  10- 
Watt  output,  SOmeter  band  only. 

•  YC— General — Three-year  li- 
cense, national  communications 
75-Watt  output,  all  bands  except 
20  meters. 

•  YB— Advance— Three-year  li- 
cense, International  communica- 
tions, 500-Watt  output,  all  bands. 

Obtaining  a  licenser  Foreign- 
ers should  have  a  temporary  resi- 
dence or  residence  permit  for  In- 
donesia and  be  a  national  of  a 
country  having  a  reciprocal  agree- 
ment. [As  of  a  year  ago:  USA,  UK, 
Canada,  Australia,  W.  Germany, 
Netherlands,  Sweden,  Belgium, 
France,  Argentina,  and  Finland.] 
Application  may  then  be  made 
with  a  "request  to  establish  a 
station"  using  Form  "D"  and  sub- 
mitting it  with  copies  of  your  resi- 
dence permit,  your  valid  ama- 
teur's license  issued  by  your 
country,  and  your  valid  passport, 
and  paying  the  annual  fee  of  U.S. 
$7.50.  Application  should  be 
made  to  the  Directorate  General 
of  Post  and  Telecommunications 
through  the  Daerah  (local,  Provin- 
cial) level. 

License  class  and  privileges  will 
be  based  on  class  of  license  pos- 
sessed and  will  be  issued  for  one 
year  (renewable).  A  callsign  prefix 
will  be  issued,  in  the  range  from 
AQA  to  AZZ.  NOTE:  Operation  of 
an  existing  station  by  a  transmit- 
ting guest  is  strictly  prohibited. 

New  callsigns:  When  the  YD  to 
YB  prefixes  are  fully  allocated,  a 
new  combination  as-yet  not  an- 
nounced will  be  added.  The  fol- 
lowing are  in  the  conceptual 
stage:  YE  with  one  alphabet  suffix 
will  be  issued  for  domestic  special 
callsigns  for  field  days,  contests, 
experimental  stations,  national 
sports  events,  etc.  A  two-digit 
combination  will  be  used  for  the 
two  national  events:  ORARI  an- 
niversaries and  the  Republic  of  In- 
donesia Anniversary  of  the  Inde- 
pendence- Secondary  prefixes  of 
7A^7I  and  8A-81  will  be  used  only 
for  international  events  such  as 
World  Communications  Year, 
Amateur  Radio  Day  (April  18). 
United  Nations  Day,  etc. 

General  operation:  Club  sta- 
tions on  the  Lokaf  (District)  level 
are  encouraged  to  promote  activi- 
ty for  communications  training- 


focal  nets,  DXing,  seminars,  etc. 
Club  callsigns  are  YB  and  YC  pre- 
fixed, plus  call  area  digit,  with 
ZAA-ZZ2  suffixes. 

Repeater  networks  on  experi- 
mental bases  have  been  ap- 
proved by  the  government  and 
permits  issued  at  the  provincial  of 
district  level  for  supervision  by  the 
Province. 

"By  lawT  all  members  should 
participate  in  monitoring  the  ama- 
teur band  and  report  any  interfer- 
ence, discrepancies,  or  any  activi- 
ty not  in  accordance  with  the 
general  rules  of  amateur  radio." 
Implementation  of  this  law  pro- 
duced good  effects  for  a  period  of 
time,  but  a  certain  amount  of 
"spectrum  anarchy"  resulted 
from  the  simultaneous  (a)  influx  of 
VHF/UHF  equipment,  (b)  govern- 
mental approval  of  Citizens  Band 
use,  and  (c)  the  prevailing  diffi- 
culties or  nonexistence  of  public 
communications  facilities.  In- 
volved were  illegal  importations  of 
equipment,  modifications  of 
equipment  for  allband  and  wide- 
band use  which  threatened  cre- 
ation of  "a  destructive  situation 
for  [amateurs]  in  a  developing 
country  since  it  will  be  utilized 
[legally]  by  commercial  and  pub- 
lic service  parties  which  can  occu- 
py both  parts  of  the  amateurs' 
bands  and  [the  other  bands]. " 
This  presents  "a  great  task  for 
ORARI1'— in  education,  supervi- 
sion, and  also  "to  implement  strict 
disciplinary  action  for  members'1 
involved  in  illegal  activities, 

ORARI  [it  was  reported  at  the 
IARU  conference!  has  been  mak- 
ing a  special  effort  to  "patrol1"  the 
bands,  and  apologizes  for  any  dis- 
turbances which  "were  exported 
from  Indonesia."  lARU-member 
countries,  Region  III,  were  invited 
to  file  complaints  of  any  such  dis- 
turbances, J'so  that  ORARI  may 
forward  Jthem]  to  the  government 
for  further  investigations." 
To  be  continued  next  month. 


INDIA 

Miss  ft  Subha 
3  Thiru-Vi-Ka  Road 
F.&  No.  725 
Madras  600  006 
India 

THE  SEARCH  FOR 
AN  APEX  BODY 

Indian  hams,  despite  attempts 
over  a  decade,  have  not  succeed- 


ed in  making  their  government  ac- 
cept any  one  body  as  represent- 
ing their  interests. 

The  Amateur  Radio  Society  of 
India  (ARSI)  at  New  Delhi  enjoyed 
a  monopoly  as  the  only  country- 
wide organisation  for  over  20 
years,  but  it  specialised  only  in 
needling  the  WFC  (Wireless  Plan- 
ning and  Coordinating— a  Wing  of 
the  Ministry  of  Communications), 
which  is  our  licencing  body,  corre- 
sponding to  the  FCC  in  the  U.S.  It 
did  not  establish  the  type  of 
healthy  rapport  that  most  IARU 
member  societies  enjoy  with  their 
governments.  As  the  membership 
grew,  this  society  became  a 
hotbed  of  controversy,  leading  to 
a  split  and  the  establishment  of 
the  Radio  and  Electronics  Society 
of  India  {RESI)  at  Bombay. 

While  refusing  to  recognise 
RESI  as  the  sole  representative  of 
the  amateurs  (although  it  had  on 
its  rolls  a  majority  of  the  licenced 
amateurs  of  the  country),  WPC 
suggested  that  it  would  recognize 
a  federation  of  the  various  soci- 
eties. However,  when  the  Federa- 
tion of  Amateur  Radio  Societies  of 
India  (FARSI)  was  formed  by  all 
the  societies  except  one  (ARSI, 
naturally)  and  asked  for  recogni- 
tion, WPC  resiled  and  began  to 
talk  to  aii  comers.  This  encour- 
aged a  number  of  aspiring  leaders 
to  claim  to  better  represent  the  in- 
terests  of  amateurs  than  both 
FARSI  and  ARSI 

One  of  these  was  a  small  soci- 
ety based  in  Hyderabad,  which, 
with  some  patronage  from  the  rul- 
ing political  party,  sponsored  a 
National  Institute  of  Amateur  Ra- 
dio (NIAR),  It  was  sanctioned  by 
being  awarded  a  grant  of  over  ten 
million  rupees  [in  1984,  slightly 
under  a  million  U.S.  dollars],  a 
fourth  of  which  was  paid  out,  with 
the  avowed  purpose  of  promoting 
amateur  radio  in  India.  After  two 
years,  the  government  decided 
that  it  had  waited  long  enough 
for  results  and  began  looking 
around  for  a  new  "apex1*  body 
upon  which  to  bestow  its  financial 
favours. 

The  concerned  government  de- 
partments sponsored  an  unoffi- 
cial seminar  on  April  12  to  identify 
a  new  apex  body.  The  outcome  is 
reported  to  be  a  synthesised  body 
called  the  Indian  Council  of  Radio 
Amateurs,  made  up  of  repre- 
sentatives of  the  Department  of 
Electronics,  WPC,  FARSI,  NIAR, 
and  five  amateurs,  VU2CPJ, 
VU2SDN,  VU2KAJ,  VU2KV,  and 
VU2BSN.  The  objective  of  this 
apex  body  is  stated  to  be  limited  to 
acting  as  a  link  between  the 


amateurs  and  the  government, 
and  as  a  channel  for  disbursing 
the  government's  monetary 
benevolence. 

To  what  extent  this  body  will 
succeed  in  promoting  amateur  ra- 
dio will  be  revealed  by  the  efflux  of 
time.  Meanwhile,  FARSI  contin* 
ues  to  represent  over  60  societies, 
run  a  QSL  Bureau,  and  publish  its 
monthly  journal,  Radio.  Ail  this 
leads  the  ham-in-the-street  to 
wonder  whether  an  apex  body  can 
be  imposed  from  above,  by  the 
government's  fiat,  or  whether  it 
should  be  built  from  grass  roots  by 
the  support  of  its  members. 


REPUBLIC  OF  KOREA 

Jongho,  Yi  HL1AFP 
#1691-19  Bongcheon  6  Dong 
Ga-Gu,  Seoul  151 
Korea 

We  welcome  with  pleasure  Lee 
Hi  1AFP,  our  new  correspondent 
for  the  Republic  of  Korea  (South 
Korea).  Now  we  will  be  able  to 
catch  up  with  developments  since 
April  of  1985,  when  we  last  heard 
from  "the  land  of  the  morning 
calm. "  He  writes  us,  "My  English 
is  very  poor,  I  believe  you  will  be 
re*editting  very  nice  sentence1  I 
really  hope  so/'  No  way  should 
that  sentence  be  changed:  ft  says 
exactly  what  it  means  with  ait  the 
clarity  one  could  desire  and  with 
more  clarity  than  much  that  is  writ* 
ten  today  in  technically  correct 
English.  Lee's  phone  number  is 
$64*9526  if  you  are  In  Seoul;  dial 
02  first  if  you  are  in  Korea  but  not 
in  Seoul;  dial  82,  then  02,  then  his 
number  if  you  are  direct  dialing 
from  abroad. 

ASIAN  GAMES  CALL 

My  first  news  for  you  from  the 
land  of  morning  calm,  Korea,  is 
the  special  callsign,  6K86AG,  for 
the  10th  Asian  Games  to  be  in 
Seoul,  We  will  use  this  call  for  35 
days,  from  1st  September  to  5th 
October.  We  will  be  located  at  the 
KARL  shack  (Korean  Amateur  Ra- 
dio League)  from  1st  to  19th  Sep- 
tember and  at  the  main  stadium 
for  the  games  for  the  rest  of  the 
period. 

We  plan  a  Ham  Press  Center  at 
the  stadium  and  hope  to  be  able  to 
be  helpful  for  foreign  participants 
in  the  Asian  Games  at  6K86AG.  t 
will  be  an  operator  there.  Korean 
hams  will  be  able  to  use  86  in  their 
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RS-232  Compatible 


Goodbye  to  Packet  Only  Controllers 


PAKRATT  ™ 
Model  PK-232 


Late  last  year  AEA  broke  new  ground  by  introducing  the  first  five  mode  amateur  radio  computer  interface 
with  Morse,  Baudot,  ASCII,  AMTOR,  and  Packet, ..the  PK-64.  Now  AEA  has  another  breakthrough,,. .the  PK-232. 


Five  Mode  Versatility 

The  PK-232  makes  any  RS-232 
compatible  computer  or  terminal 
the  complete  Amateur  digital 
operating  position.  By  using  a 
simple  terminal  program  any  com* 
puter  with  a  standard  RS-232  I/O 
can  connect  directly  to  the  PK-232 
and  be  ready  for  operation  in 
minutes.  The  internal  autobaud 
program  allows  300,  1200,  2400, 
4800,  and  9600  baud  communica- 
tion between  the  computer  and 
the  PK-232.  All  decoding,  signal 
processing,  and  protocol  soft- 
ware, for  Morse,  Baudot,  ASCII, 
AMTOR,  and  Packet,  is  on  ROM  in 
the  PK  232.  The  PK-232  is  a  Z-80A 
based  system  and  has  hardware 
HDLC  using  the  Zilog  8530  SCC, 
The  internal  modem  of  the  PK-232 
can  transmit  Packet  at  baud  rates 
of  300  and  1200,  with  the  option  of 
using  an  external  modem  for  2400, 
4800,  and  9600  baud. 


Prices  and  specifications  subject  to 
change  without  notice  or  obligation 


An  Operators  Dream 

With  twenty-one  front  panel  in- 
dicators itfs  easy  to  monitor 
operation.  Separate  indicators 
show  operating  mode,  current 
operating  status,  and  data  carrier 
detect.  A  front  panel  switch 
allows  selection  of  two  separate 
radio  connectors,  no  more  swit- 
ching cables  when  jumping  from 
HF  to  VHP.  The  front  panel 
threshold  control  adjusts  squelch 
for  both  HF  and  VHF.  The  AEA 
standard  discriminator  style  tun- 
ing indicator  makes  tuning  easy  in 
any  mode  and  on  any  band. 


Serious  VHF/HF/CW  Modem 

The  PK-232  also  includes  a  no 
compromise  VHF/HF/CW  modem 
with  an  eight  pole  bandpass  filter 
followed  by  a  limiter  discriminator 
with  automatic  threshold  correc- 
tion. Once  the  operating  mode  is 
selected  the  modem  automatical- 
ly selects  the  proper  bandwidth, 
200  hz  for  CWT  450  Hz  for  HF.  or 
2600  Hz  for  VHF.  Transmitter 
tones  are  low  distortion  sine  wave 
phase  continuious  AFSK.  The 
PK-232  will  receive  wide  shift  RT- 
TY  signals,  but  only  transmits  200 
Hz  shift  on  HF. 


AEA  Quality  and  Price 

All  this  plus  the  high  quality  you  expect  from  AEA.  An  easy  to  read 
and  understand  manual,  most  cables  and  connectors  included,  and  a 
service  department  to  answer  your  questions.  The  PK-232  is  the  one 
unit  that  does  it  all  with  your  IBM,  Apple,  Radio  Shack,  or  almost  any 
computer.    With  an  Amateur  Net  price  of  $319.95  you  can't  wait  any  BriligS  JfOU  the 

longer.  Call  your  local  AEA  dealer  and  order  the  new  PK-232  today.  Breakthrough! 

e  1&B6 

<U)VANCtO  tllCTtOMC  *FKJCAT10i«*i,  »*C- 

Advanced  Electronic  Applications,  Inc.  "65 

P.O.  Box  C-2160,  Lynnwood,  WA  98036-0918  (206)  775-7373  Telex  6972496  AEA  INTL  UW 


AG  PREFIX  LIST 

A4,A5IA6,A7tA9,AP,BY( 
DU,  EP,  HM,  HS,  HZT  JA, 
JT,  JY,  OD,  S2,  V8,  VSG, 
VU,  XV,  XW,  XZ,  YA,  YBP 
Yl,  YKT  4S,  4W,  70, 8Qr  9K, 
9Mt9N,9VTandHL. 


box  for  prefixes  of  participating 
countries.) 

Send  Won  2,000,  US  $4,  or  10 
IRCs  with  GCR  before  December 
31 ,  1986  (for  HLs)  or  before  Sep- 
tember 20,  1987  for  all  others,  to 
Korean  Amateur  Radio  League, 
C.P.O.  Box  162,  Seoul  100, 
Korea. 


calls  for  the  special  callsign  pe- 
riod—I can  use  HL86AFP,  for 
example. 

ASIAN  GAMES  AWARD 

Available  to  all  hams/SWLs 
worldwide,  for  the  period  of  the 
Asian  Games;  HL-class  award  for 
those  making  contacts  (heard) 
with  (from)  ten  HL  stations  in- 
cluding at  least  one  HL1  (Seoul) 
station;  DX-class  award  for  those 
who  made  contacts  (heard)  with 
(from)  ten  countries  participating 
in  the  Asian  Games,  including  HL, 
but  contact  with  a  station  in  one's 
own  country  will  NOT  count. 

The  commemorative  station, 
6K86AG,  or  any  one  HL86— 
station  and  the  Commemorative 
GSL  cards  will  count  as  equiva- 
lent to  five  HL  stations  or  five  par- 
ticipating-country  stations, 
whichever  is  applicable.  (See 


~  i 


SWEDEN 

Rune  Wands  SM&COP 
Frejavagen  10 
S-155  00  Nykvarn 
Sweden 

RFI  CAUSES 
POWER  RESTRICTIONS 

Interference  problems  caused 
by  the  lack  of  ^immunity  in  home 
entertainment  equipment  is  a  ma- 
jor threat  to  ham  radio.  A  recent 
RFI  case  here  in  Sweden  indi* 
cates  that  the  licensing  authority 
is  changing  attitudes  towards  the 
radio  amateur. 

Up  to  the  beginning  of  the 
1970s,  interference  (TVi,  BCI, 
RFI)  was  always  blamed  on  the 


New  for 

KENWOOD  TH21AT,  31AT,  41AT 
a  Fastcharger 


SPECIAL  SALE! 


$54^5 
now  $49.95 


Save  $15.00  when  ordering 
charger  with  accessories  kit. 

Features; 

*  Charges  in  15  minutes 

*  Automatic  Voltage  cut-off 

*  Battery  doesn't  heat-up 

*  Modification  to  charge  PB2I H 
on  request  at  no  extra  charge 


■f  $3,00  shipping  and  handling 
FL  res.  add  5%  sales  tax 


*  12  v-14vdc  input 

*  No  memory 

*  Proven  in  daily  use 


Optional  AC  adapter  with  DC  and  mobile  cords 
■vailableSUWT     $9.95 


-'46 


Charge-Rite 

P.O.  Box 4175 r  Vero  Beach,  FL  32964  (305)  476-8580 


Call  and  talk  with 
PaulWB4WlGor 
Dr.  "3",  WA4DRV 


1983 

1984 

1985 

DL 

136 

177 

137 

LA 

67 

81 

32 

oz 

34 

37 

32 

PA 

32 

20 

26 

W 

24 

21 

21 

G 

17 

22 

21 

Others 

33 

44 

17 

Table  1. 

ham  operator.  During  the  1970s,  a 
slight  change  developed:  If  a 
device  was  not  a  radio  or  TV  re- 
ceiver but  just  an  amplifier  (tape 
recorder,  stereo  amplifier,  tele- 
phone, and  the  like),  the  interfer- 
ence was  not  claimed  to  be  the 
radio  amateur's  fault.  He  still  had 
to  cope  with  the  neighborhood 
problems,  though.  In  some  cases 
the  manufacturer  of  home  enter- 
tainment equipment  helped  outt 
supplying  and  even  installing  fil- 
ters for  better  rf  rejection. 

In  fact,  it  is  improper  to  talk 
about  interference  when  the  fault 
is  in  the  unit  itself,  due  to  poor 
design.  However,  everybody  talks 
about  interference  caused  by  the 
ham  transmitter  although  the 
problem  is  produced  within  the  in- 
terfered unit. 

Early  this  year,  a  Swedish  ham 
had  heavy  power  restrictions  im- 
posed upon  him  because  of  in- 
terference in  video  recorders 
when  he  was  transmitting.  Video 
recorders  are  our  new  problem 
area,  and  you  can  never  know 
when  your  neighbor  is  watching. 
On  the  80-meter  band,  this  ham  is 
allowed  a  maximum  output  of  0.3 
Watts  (300  milliwatts)!  Certainly 
there  are  QRPp  fanatics  who  use 
such  low  power  at  times,  but  they 
do  so  on  their  own.  To  be  forced  to 
close  down  ham  radio  activity  due 
to  deficiently  designed  video 
recorders  is  outrageous  and  a 
threat  against  ham  radio  entirely. 

This  is  a  worldwide  problem, 
and  I  would  appreciate  very  much 
to  receive  any  input  on  how  this  is 
handled  in  other  countries.  I  am  a 
member  of  the  EMC  working 
group  in  our  league  SSA. 

THE  FRO  AWARD 

The  Swedish  voluntary  radio  or- 
ganization, FRO  (Frivitliga  Radio 
Organisationen),  is  celebrating  its 
40th  anniversary  in  1986,  FRO  is 
administered  by  the  military  ser- 
vice but  most  members  are  non- 
military.  The  Swedish  military  club 
stations  are  indicated  by  the  pre- 
fix SLT  and  all  FRO  stations 
have  in  addition  the  fetter  Z  as  the 


first  suffix  letter,  e,g+t  SUBZG, 
SL2ZYK;  then  there  are  the  spe- 
cial stations:  Si-FRO. 

The  FRO-40  Award  may  be 
won  through  contacts  with  FRO 
stations  between  May  24  and  De- 
cember 31 ,  1986,  adding  up  to  40 
points,  as  follows: 

*  Contacts  with  7S1FRO, 
7S2FRO,  7S3FRO  (etc.,  one  for 
each  call  area)  are  worth  5  points 
for  Europeans,  10  points  for  DX; 
Contacts  with  SL-Z—  or  SL-FRO 
stations  are  worth  1  point  each  for 
Europeans,  3  for  DX. 

*  All  bands,  including  10t  18,  and 
24  MHz  are  valid. 

*  Count  each  station  once  on  each 
band,  regardless  of  mode. 

Mail  your  application  with  OSL 
cards,  GCR  list,  and  30  Swedish 
kroner  or  U.S.  $4  or  10  IRCs  to 
FRO,  Riddargatan  13,  S-114  51 
Stockholm,  Sweden. 

VISITOR  STATISTICS 

We  hams  always  like  to  bring 
our  radios  with  us  wherever  we 
travel.  Thanks  to  reciprocal  li- 
censing agreements  between  var- 
ious licensing  authorities,  we  are 
able  to  obtain  short-term  visitor  li- 
censes in  many  countries.  Swe- 
den, however,  does  not  require  a 
mutual  agreement  for  issuing  a 
visitor  license  here.  In  European 
countries,  these  tickets  usually 
are  issued  for  three  months  and  a 
fee  is  charged.  In  many  cases,  an 
application  should  be  sent  three 
months  in  advance.  Hopefully,  all 
this  will  soon  be  simplified  by  the 
so-called  CEPT  license  that  is 
supposed  to  be  valid  in  most  Eu- 
ropean countries  without  sepa- 
rate applications.  Some  coun- 
tries, like  Norway,  Denmark,  and 
West  Germany,  are  in  the  process 
of  accepting  the  CEPT  concept. 

During  the  last  three  years, 
Sweden  has  issued  visitor  licens- 
es to  hams  from  some  25  coun- 
tries (see  Table  1). 

SM  ON  TOP  BAND? 

A  handful  of  Swedish  hams 
have  been  very  successful  on  the 
1 .8-MHz  band  despite  the  restric- 
tions we  have,  i.e.,  narrow  band 
1 630-1 845  kHz  and  oniy  10  Watts 
input.  However,  good  antennas 
have  helped.  If  you  want  to  work 
Sweden  on  the  Top  Band,  get  in 
touch  with  Jan  Skoldenberg 
SM5DGA,  Backv.  13,  S-752  52 
Uppsala,  Sweden.  Jan  is  very  ac- 
tive on  that  band  and  has  current 
information  on  the  others  who  al- 
so have  good  capabilities  for  1 60 
meters.  Please  be  sure  to  enclose 
an  SAE  and  IRCs  if  you  wish  him 
to  send  you  any  fnformation.B 
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AM  HELP 


We  are  happy  to  provide  Ham  Help  listings 
free,  on  a  space-available  basis.  We  are  not 
happy  when  we  have  to  take  time  from  other 
duties  to  decipher  cryptic  notes  scrawled  illeg- 
ibly on  dog-eared  postcards  or  odd-sized 
scraps  of  paper.  Please  type  or  print  your  re- 
quest (neatly I ,  double-spaced,  on  an  8-1/2  x 
1 1  sheet  of  paper  and  use  upper-  and  lower- 
case tetters  where  appropriate}.  Also,  please 
make  a  1  took  tike  a  1  not  an  I — which  could  be 
an  el  or  an  eyer  and  so  on.  Hard  as  it  may  be  to 
believe,  we  are  not  familiar  with  every  piece  of 
equipment  ever  manufactured  on  Earth! 
Thanks  for  your  cooperation. 


Drake  R-4n  serial  #1526, 1  will  pay  for  shipping 
and/or  reproduction.  Let  me  know  what  you 
have. 

Gary  Mitchelson 
295  I  Snow  Cap  Court 

Glen  BurnieMD  21061 

Please  help  me  rehabilitate  two  CB  amplifi- 
ers for  use  on  10  meters.  I  need  schematics, 
manuals,  or  first-hand  accounts  on  how  to  ac- 
complish this.  The  two  amps  are: 

The  Squire  125,  Electronics  Unlimited, 
Lebanon,  Tenn.  (12  V  dc)  and 

Marko  XB-1 00,  Cobra  CB  Radios  (110V  ac). 


I  'm  willing  to  pay  reasonable  costs  for  copy- 
ing  information  on  the  above,  or  you  can  send 
material  to  me  and  I'll  copy  and  return  it 

Mel  Rif fe  WDSNNL 

4908  Western  Rd, 

Flint  Ml  48506 

I  need  manuals,  schematics,  or  information 
concerning  a  Hammarlund  HQ-110  receiver, 
Hallicrafters  S-40-B  and  S-38-At  Crown  SX- 
711  tape  recorder,  and  Crown  International 
two-track  tape  recorder  circa  early  '60s,  In 
return,  I  have  manuals  for  Hammariund  HQ- 
1 40-XA,  Ampex  403  tape  recorder  (early  ]50s), 
and  CQ  ''Command  Sets"  manual.  Will  copy 
sections  you  need. 

Doug  Walker 

Route  2  Box  1 6 

Tylertown  MS  39667 


I  would  like  to  purchase  a  Fisher  Model 
MPX-20  externally  powered  4-tube  multiplex 
adapter  or  a  substitute  for  same.  Will  pay  any 
reasonable  price  and  expenses.  Phone  only  if 
you  have  one:  (21 6)-481  -0274. 

Herb  Schieman  KA8AZW 

1910  Beverly  Hills  Drive 

Euclid  OH  441 17 

I  need  any  information  (schematics,  manu- 
al, etc)  for  the  following  frequency  counter: 
BOHSEI  Frequency  Counter,  M  7505,  10 
KHz-30  MHzT  Ebina  Electronics  Corp,  Will 
pay  any  costs  or  copy  and  return. 

Robert  Carson  Jr. 
Box  384 

Srnithf ield  OH  43948 

I  would  like  to  obtain  the  following  Teletype 
bulletins:  120B1  252B,  254B,  and  1044B. 

C.  T.  Huth 

229  Mefmore  St. 

Tiffin  OH  44883 

Can  anyone  help  me  get  a  copy  or  photo- 
copy of  the  owner's  or  service  manual  for  my 
Hallicrafters  S-120  shortwave  receiver? 
Please  write  and  let  me  know  the  cost  before 
sending.  Any  help  will  be  appreciated. 

Steve  Guelzo 

318  Oak  St, 

Elgin  IL  60120 

I  require  service  information  for  a  packet- 
sized  VHF  transceiver,  model  TR1007  by 
Rank  Telecommunications,  and  also  for  a 
CHA  Canadian  Motorola  VHF  receiver  base 
station.  Any  help  is  appreciated. 

Errol  May 

R1  Lasafette 

Ontario  N0E  1H0  Canada 

I  need  a  schematic  and/or  owner's  manual 
for  a  Dycomm  2-meter  amplifier. 

Karl  Ste  in  bach  V.M.D. 

PO  Box  28 

Harborton  VA  23389 

I  need  a  manual  and  schematic  for  a 
"When  You  Buy,  Say  73" 
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NEW  PHONE:  214-395-2922  FOR  SUPER  FAST  SERVICE! 
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RF  CONNECTORS 


RCA,  Plug  lo  BNCJafchJorfH-ElAlf 
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EXTENSION  5"1*  P&W**  CflWB   Z  rt    *ifh  Mate  on  nn*; 
■•irg    Fomal*?  or  nthfr  S3- SO 

■■V  kit  adapts  toub  single  nn'ive  p  5 

FOB  2  HALF  HEIGHTS   lniluU«i  J  hljietAnnetrCi'S   1 
l+im^lfl  -;onneciCiJ  and  yvirg 

t ID ?5 __W 

M.liea         t3MB3i         S3.3S  «a        tt.TO  ea 
a'  Dftive  powe*i  connector  5€ts  Seu  01  ; 

Spftclty  (Ppf  drive 

1"  10  H  50 


12.75  ea 


£2.50  ea 


S2.2S  B9 


12.00  e-i 


I  l  FT>  i.i.l.Lii 


BBBiiePttrBB 

■  □□□B  ■  BJ 


TI99/4A 
KEYBOARDS! 

UPGRADE  tQV  T,ir\tm 
funcfair  We  prnvisftj  (falatajd  :kjl  iii»ii? nl  iil'on  F PEE  *t\  I  r- 
VOui'  h eyDOard ■  (_>p|  ihese  while  Ihp  supply  lush  tttyt 
■  nullities  Jdrju-TiciUdtiLin  S5.94 


NUMERIC  KEYPAD 

Un&nfrodGd  keypada-iealurp  swh  >wy  tv 
■-ninalflrl  :«i  Mr;  awn  switch,  High,  duality 
NEW  ifl  w»0a  ie>e  e-  g**B*  '  wd  ai^o  hm 

-   +..  -.Space,  enlerand-SOrnmatoBr/g   ctci^tdit) 


UPOU 
DOOD 

DGO 


33%  IBM  PC  SPEEDUP 


NEC  V-20CPVfJir*cisy  -spi^jcej.  B08B CPU  n  IBM  PC'XT 
ana  t-omp>a(iibl&s  i(J0%  CTJmRaiitiifr.  Simpts  Plug-in 
'-■K[i!di--ErriMi'.  SIS-  9a 


FLOPPY  ORIVE  CASE 


New  f#oay  ?  pJ*.1*  hWiranial  tas*  \&  'i  or  <n  hi  nn.,-K 
NKJlWdPK  np-.K-.ct  tor  haB  hi  Sfl,85  ■?' It  lor  Si  O 


VIDEO  TERMINAL 


Uaefl'IVDT-J  i  TerrFllnaJ»C*Ban.aid'«>rt(irmiE™;ludtsT*»- 
rnlrvBl  and  Ktybfiard.  LiiPil^d  Qh/        While  Itiev  vtr.V  $0O 


COMPUTER 
AC  CORDS 


G5 


INDUSTRY  STANfJAPD  AC  COHD  FOR  IBM   6JC 


New  &  It.  zoids.  i-y  H  96 
AliQ  .  .     Chans  M1    Snckml 
Cord*  1  10 


aash  iJ.  5<J 

s  ,so 

as 


MIC  CONNECTORS  ETC, 


5.6  Pin  DiN  Phig 
7  H  Pin  DIM  Pf  uq 
3.  4  pin  Mic  FNitq 
6  pin  MlcPJirg 


PuS*i-Pll  SdOffl8r1nr  Unnwnml 

TH^IATtafiNC 

Eipctuii 


It  90 


S9.09 


TRS30 

MODEL  ill 

CPU  BOARDS 

SJM1TED  suphlv 
MjO<hsr tmards    aie    Su<H>u« 
and  com*  i**|ri  1 ■  HO.  CnartK- 
ter    rnrn     and    diner    30rn 
ppnei'lt.   EBCh   i*  complete 
trcmpl  RDM.|,P,AM  One  jsinich  Koltt  ™  eatf*  boanj  i*  n%r.ity 
i#|Mi«ed.  No!  |iinkitns  lhal  ha(/«  hadfltnifl  io=l"ried  chips 
i^inoved'  Each  in  n.  rnbuild^ble  unit  W/Drx:  313,50 

10  day  iTO  rnk  maney  MCN  0*fflf  on  *jit:h' 
MODEL  HI  PARTS  BOARDS:  A  Se*<5<|hiir  rhipa  nii*SinQ  PI 
rtwrn  dojiMtpKl  arid  are  ptf^tfl^  lor  pads  *niy  al  a  i«JiJCi?d 
□Mr;*  3  Tor  Si  S,«J 


1 200  BAUD  MODEM 


Lalinl  TuctvnokJ^y  1 SCKW30D  9aud  Innmial  Haltoard 
Modeid  Itt'  1BM  trclLidfia  SaHwfl^e.  FeaLsmre  Full  Hiiy.*T5 
Cooipniibilt1>.  iprrodirclor)1  Pf  ic«  S  i  OS 


MASTER  POWER  PANEL 


AM  Sr.ee*  5u'ge  (NO rec^na  rn^=t'?h  {»*El  ^onlrcf  pfl"i?l 
yyijli  !5tfiar[i,1fl  illurhinaled  SwiiGh  r'eir  rhacn  P1  *l¥*  -»■» 
pneralt1  Allien™  hull  co^Pr  10 amp.  Sdrgsl^pihrv  prd 
Lechpn  patfli  litB-tonvTnifihllv  M!wt*n  Cc^ripuler  anil 
Moniiur   Ptla^l  -*a»ue  S?3D  SpeelaF  SS& 

PFTOTECTED  POWER  STRIp" 

f  .^ur  MMJlchird  and  IwO  li*6  fWKkR-l-;  plus  •humn'iaied 
awjtch  and  ^pikjofsgiijc  prPleC'iDh  st  l-rjyi  *Jj&f1     SIS 


COMMODORE  SERIAL  CABLE 

a  11.  wiin  i>B-25  Female  c-r»  one  &nO  1o  Uapr  Port  Cgi- 
nncStn  S&  etch,    lfl  rflr$4S 


IBM  PC/XT 
COMPATIBLE 
KEYBOARDS 

ENHANCfrPSa.inri.ii.d  |QW  idritil  wrh  ftnlargprt  ft**JyrH 
k#y  uild  NgPlled  lurntjflj  jnd  capi  rpth  rHncep!*onaH> 
L-n^i  kirytducM  liahe^  H  a  51/Derti  Chptcw  fpt  ihAtQiUS^ 
(^piil  S    7S 

Kfl^ran  ic  SI  01  -Sly'S  Keyhnard  S»B 


PC/XT  EXPANSION  CARDS 


Floppy  01,3*  Conlroder  *ilh  CSD>W  !•  45 

Color  Graphic*  ar-d  WoilQ  Graphic  &  Card  5   T'S 

Parilki  Pf1nt«l  A-daptO*  *   35 

Serial  Aiyh£.  CurTi    A,jdtl0i  f   35 

,300^200  BAUD  Haye^  Come-   internal  MadH-h  If« 

L!.-;k  1.0    FDCiPAftvSERrCLQCXi'GAME  1105 

Surge  Prplnc'iPn  Mull  I  AC  Qutlel  bij'  J   I J 

IBM  com  pai  idle  RDM  net  icr  Banc  I  9 

Plufl  m  EPROM  proqr3mmBr  wutti  ip1i*arp  11*9 

■C-LWllpcOfllKin  Saard  S  O^ 
K*?ybo[«(tEjrlB'i3K5nCBl?l?F«IBW           *5            10/83J 

^S  ft  IBM  AC  F**r  Card  S0.5C 

ParallB I  ?EJM  printer  nahl'i   6  Ti  S     I  -' 

T'ap- i/is  apceptefl  cm  I0M  Khdis    PS    *1c.  Call 

dJflf-C  i'.j  t^iviu  rwMiiT  ni  'n>F"wli»n'  fitdi-f  5J.  •!  urn  H!  inn 

Deahor  Inquiries  Welcome 


^116 


IBM 
COMPATIBLES 


COMMANDER  XT 

Entry  System 
Semi  Kit 


! 


_■■■> 


*  Ccm'Tl^ndl;■,  kt  +  board  <«i[n 
2S*3  H  i*i mailed  i up  lv  BflOK  o*i 
DOa'dl  iFarlMJuS  C^rnmjndcf  BiuS^ 

*  135  'Anil  Hafft  DiE*  ?B3dv  P&rt*'  auppi^  • 
-  tiiira  Hea^v  pnu^e  Fhp  Ipc-  &jistSfl  Oase1 

*  FlOtPV  Conii0N»r  and .  1   Dl've1  _^ 
■  r;o:ri'.'Mvunchr&me  6f*ptnc?  /'Lldpisf 
i  IBM  Slyhs  ncyhoard  ■wttfl  eri'.»rgrjid 

Rr-'liji-    CdCl-nurnfj^r  tack  iighis' 

*  Ju-sl  dPir  il  luytl'itr   ::.Qrnttr.\ 
C  *DleS  ?r?rt  start  campu  I  iri^1  "'W 

*  aii  rjc-^-tK  I  ul  I-p  Jisemfiied  pno  Tefiteai 

*  AaSamtlK  m^sn.iCT.nris    'Q  d*i-  rr<noy  tiar*  ullfii 
■Kl  diiy  Tvurj-lv1 

Special  *■"■  U«9         159? 

-'i..-,  $12  DC'  ^JiiupiflO  SIK'r! 


CUT!! 


COMMANDER  XT  - 

&40K  M.-i inboard 

VAA.iTurn  iQM  XT  CorrtpaiiKH* 


«  MSft.5  MrgGPU 

*  3  il  PC  B'XLl  XT  Vi?  Mj^inft^JiU 

■  Itp  KQ  fl-<DK  rt'i  Puafd  izSiftq  2^6^  Chips' 
-  F.j.|y  Assemfcl'a'J  ^nfl  TflSCUd  W8K 

■  Run3  all  [Fie  1fiM  tl*frit"-rria»^  $oitWBfB! 

■  Manmum  Cornpa^ibLn  COMMANDER  S-ui 

5pf^:i*t  ■    ...:."■»... 

£  ME&  fU^BO  XT  VERSlHN 


DIGITAL  ORIVE 
DIAGNOSTIC 


*»mcE 

cun.' 


t*bi  and  AMgn  ytHH"9An  rtriveE  using  youf  cpmputer. 
WIThCviT  j  Scopir  a'iCislly  ftnu.-pincr.t  Ejr.v  In  .js^ 
sri']  icctjrai?1  'eslE  5?*«tf.  CJampin^  AJI-gnmam 
Aiimuilj.  W/Mmii'i*.  Fdr  IBM  PC  rt.fnpaliC.la  MS  DOS 
-cinc-irlpr^.  InrUuHjA  &j»san  Alirjnmrjm  Ol5k,  Prp^rarn 
ana  tonnpro-Mria.ive'  Manual  fS6 

By  t-iW  Sy^'ertit   Als«?  arnifahle  1or  JkppUT  ^  'andy 


13S  Watt  P,S.  and  Case 


SupftrinT  Gualily  rr.nrrol  irtsurea  Our  H5  *atl  IBM  XT 
*ia*0  d^K  ready  po**i:  Sypplv  will  give  m(j  years  Of 
gui^l  Hrld  :col  flig^jility   Side  &WltCil  yrii]  exactly  ■«- 

piacea  or gmal  IBM  pc w^-  supply  s   A5 

ftttenHon  lodtlall  ma»-ei  our  «up«rf>!y  c-rafiad  l&M  x  r 
fliipJop  iifabmn  cih  If*!  hnsl  ^ftpifle.  ineJudfcS  all  n*rd 
nZTfi  l^aceplaie  >B  ^e'trrrv  csp£e  tn  1hfl  same  a;  ibM 
Firs  IBM  PC-'KT  and  n\&:\  COifipalftilea  1     49 

Add  M.DO  tiha  ilvaiirMi  tar  tKh  cut     \tir-f  in  \:*w.(- 


12.50  ea  51.90  ea 

k  N  E  Wl  23-  tl  AC  Com  fc^  IBM 


SI  ?S  sa. 

U.«JO«a. 


TERMS:  WE'VE  MOVED  TO  SERVE  YOU  BETTER  A  FASTER! 

Srti  npirig  S3.0Q  pef  of  0er  unless  ckI  he  rwise  staled  COD  add  Si  B0b*Jxb  Te^as  J*sidentaadd5  ,^2!jj-'u  taj. 
Centlwd  CrT-ack  or  Honer  O^der  stepped  jama  or  n«jct  day   Personal  checks  may  be  herd  iQ  days  COD 
orders  welcom*d.  Give  ut  4  Cx\)  12?4>  3S5-?9i3.  Wv  ship  UPS  gtaund  Aif  avfiilaWC  a?  e^iia  i^ftarge  Giye 
us  a  call  Fr.>r  last  tnmwHf  iftmlca    FRIE  Mysr  senl  with  L?ar;j4  orde*   KO  CflEDir  CAHDS  ACCEPTED 
AfttVDLD  COrWlPjln,T'  -  CffrTTpuIsj'/E'iClrO^C  Supjrfjf  -  P.O.  B<ji  $12.  Commerce  f«A*t  ?54J|. 


73  Amateur  Radio  *  September,  1986    1Q3 


EVER  SAY  DIE 


from  page  84 

bring  you  $20  for  a  hundred 
readers. 

As  I  mentioned  a  couple  months 
ago,  if  I  were  a  club  looking  for  a 
newsletter  editor,  I'd  start  by  find- 
ing out  who  has  a  Macintosh.  The 
likelihood  is  that  someone  will 
have  one.  .  unless  your  club  has 
been  particularly  nasty  about  get- 
ting youngsters  to  join.  Old  fogies 
are  seldom  Macintoshes.  Even  a 
064  can  do  the  job,  and  I  know 
you've  got  a  few  of  those  spread 
around  the  club. 

You  can  get  members  with 
computers  to  zip  in  their  copy  via 
the  club  two-meter  repeater. .  .or 
by  modem  over  the  land  tine.  You 
want  to  get  reports  into  the 
newsletter  on  what  DX  your  DX 
fanatics  have  worked  recently.  It's 
no  good  working  it  if  you  can't 
brag  about  it.  You'll  want  a  report 
on  recent  contests.  Certificate 
hunters  can  brag  on  their  latest 
wallpaper. 

If  anyone  has  sprung  for  the 


newest  in  ham  gear,  get  'em  to 
write  about  it.  You  know  they're 
busting  to,  if  only  you'll  ask.  And 
get  'em  to  bring  it  to  the  next  club 
meeting  so  they  can  bask  in  the 
admiration  of  the  less  fortunate. 

You'll  want  a  report  on  slow- 
scan  doings.  .  .what's  new  in 
RTTY  countries . . .  repeater  news 
of  new  stations  and  channel 
changes.  Has  anyone  made  an  in- 
teresting trip  and  brought  back 
some  slides  or  videos?  I'm  cer- 
tainly not  the  only  ham  who  gets 
off  to  interesting  places. 

Bermuda,  For  Instance.  .  . 

In  May  I  got  over  to  Bermuda  for 
a  week  for  a  President's  Associa- 
tion conference.  I  had  visions  of 
basking  on  the  beach.  .  .even 
took  my  suntan  lotion,  swim  fins, 
mask,  and  Nikonos  camera.  The 
stinkers  had  sessions  from  8  a.m. 
until  around  7:30  p.m.  almost  ev- 
ery day!  I  came  back  as  liiiy  white 
as  I'd  left.  But  I  did  get  together 
with  the  VP9ers  one  night  when 
they  happened  to  have  a  club 


meeting.  What  a  great  bunch  of 
hams!  The  .94  repeater  covers  the 
island  so  well  I  was  even  able  to 
make  contacts  while  riding  in  a 
taxi  from  the  airport. 

If  you  write  ahead,  it's  easy 
to  get  a  temporary  operating 
permit,  so  W2NSD/VP9  hit  Ihe 
pavement  running,  HT  in  hand. 
You  know,  if  you  make  a  serious 
effort  during  the  yearly  Bermuda 
contest,  you  can  win  a  trip  to 
Bermuda  to  get  your  certificate! 
The  club  gets  stations  set  up  in 
every  one  of  the  nine  Parishes 
and  offers  certificates  if  you  con- 
tact ail  of  'em, 

Bermuda  is  only  an  hour  and  a 
half  flight  from  Ihe  East  Coast,  so 
you  might  start  thinking  in  terms  of 
giving  it  a  try  for  your  next  vaca- 
tion The  main  (and  almost  only) 
industry  is  tourism,  so  you're  go- 
ing to  have  a  good  time.  There  are 
hotels  and  restaurants  that  cater 
to  the  rich,  but  there  are  plenty  for 
the  rest  of  us,  too.  I'm  about  as 
chintzy  as  they  come,  so  I  natural- 
ly seek  out  the  better  bargains. 
Sherry  and  I  found  a  delightful 
restaurant  on  Front  Street— it  not 
only  provided  the  best  meal  we 
had  on  the  island,  it  was  one  of  the 
most  reasonable.  .  .the  Longtail 
Restaurant.  We  were  disappoint* 


ed  by  the  highly  touted  Green 
House  at  the  Sonesta  Hotel  Tio 
Pepe's,  and  Henry  VIIL 
You  get  around  on  Bermuda  by 

moped  or  scooter .  Since  I've  got  a 
Yamaha  scooter  of  my  own,  I  went 
for  the  scooter.  The  speed  limit  is 
20  mph  for  the  island,  but  you 
have  to  go  more  like  30  to  keep  up 
with  the  taxis.  The  roads  are  all 
narrow,  few  with  any  shoul- 
ders. . .  unless  you  call  a  ten-foot 
high  sandstone  wall  a  shoulder. 
Being  a  British  island,  the  traffic  is 
on  the  wrong  side  of  the  road, 
adding  to  the  confusion.  But  the 
locals  are  used  to  thousands  of 
mopeds  and  scooters  in  the  hands 
of  visitors,  so  they  give  the  red 
license  plates  a  wide  berth  and 
expect  the  worst  at  any  intersec- 
tion. There  are  surprisingly  few 
accidents. 

They  don't  have  rental  cars, 
so  you  either  get  around  by  taxi 
or  by  scooter.  I  preferred  the 
freedom  of  the  scooter,  so  Sherry 
and  I  covered  the  entire  island 
with  her  clinging  to  my  back.  We 
did  hit  one  short  rainstorm.  I  just 
had  on  a  shi  rt ,  so  I  got  wet t  but  she 
didn't  I  zipped  under  a  big  tree 
and  waited  a  few  minutes  and  the 
sun  was  out  again  and  I  quickly 
dried  off. 
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words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
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The  Program  Chairman 

Oh  yes,  I  was  writing  about 
dubs,  so  let's  get  back  to  the  pro- 
gram chairman's  job  again.  You 
want  action  at  the  meetings, 
Whatever  you  do,  don't  let  busi- 
ness meetings  intrude  on  the  fun. 
Business  meetings  are  not  fun. 
No,  I  don't  care  how  involved  the 
members  seem  to  get,  if  you  allow 
business  to  take  much  time, 
you're  going  to  quickly  thin  out 
your  club. 

Part  of  the  program  is  the  show 
and  tell  of  DXers  with  thei r  silly  DX 
QSL  cards.  Part  is  the  contesters 
telling  about  an  upcoming  contest 
or  how  they  did  in  a  recent  one. 
Get  'em  to  bring  in  their  award 
certificates  and  show  'em.  The 
certificate  hunters  will  also  oblige 
with  this.  How  about  a  short  slide 
show  by  your  SSTV  member, 
showing  some  recent  OX  he's 
worked?  Find  out  what  special  in- 
terests your  members  have  and 
keep  after  them  to  tell  what 
theyVe  done  lately.  This  will  spur 
them  on  to  more  and  more  activi- 
ty. It'll  atso  get  other  members  in- 
terested in  joining  the  fun. 

Do  you  have  a  weekly  club 
meeting  over  the  repeater?  This  is 
where  you  can  line  up  the  talent 
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for  the  next  meeting.  This  is  where 
you  can  find  out  who  has  been 
doing  what  and  get  them  all  set  to 
show  and  tell  at  the  next  meeting. 

This  repeater  meeting  will  help 
keep  interest  in  the  club  high.  It'll 
also  make  it  possible  for  you  to 
have  special  meetings  on  short 
notice.  This  also  helps  keep  club 
interest  high.  In  this  case,  I  recom- 
mend you  drop  cards  to  every 
ham  industry  firm  asking  'em  to 
give  you  a  call  if  a  key  person  from 
the  firm  is  going  to  be  in  your  area 
in  the  future.  Tell  'em  you'd  love  to 
cail  a  special  meeting  just  to  meet 
them  and  find  out  about  their 
products, 

I  know  I  get  around  the  country 
a  good  deal,  but  I  don't  usualfy 
think  in  terms  of  the  local  clubs 
arranging  a  special  meeting  for 
me.  So  J  sit  in  a  hotel  room,  wast- 
ing my  time  writing  editorials  or 
catching  up  on  my  reading.  If  I 
knew  ahead  of  time  the  name  of 
the  club  president  or  program 
chairman,  I'd  be  able  to  give  a  call 
and  see  if  a  special  club  meeting 
could  be  arranged  where  I  could 
meet  everyone  and  give  a  talk.  I'm 
ready,  day  or  night,  to  talk. .  .at 
length.  I  once  managed  six  hours 
of  talking  in  one  day  while  visiting 
South  Africa. .  .giving  talks  for 


television,  computer  profession- 
als, computer  hobbyists,  en- 
trepreneurs, and  hams.  Whew! 

So  I'd  suggest  you  plan  to  be 
able  to  gather  ad  hoc  club  meet- 
ings to  fit  the  schedules  of  ham 
industry  luminaries  rather  than 
trying  to  make  do  with  just  the  few 
who  are  near  enough  to  fit  into 
your  regular  schedule.  Between 
your  club  newsletter  and  your 
weekly  repeater  meeting,  you 
should  be  able  to  get  the  word 
around  and  provide  good 
turnouts. 

Unless  the  ham  industry  people 
know  you  exist  and  are  interested 
in  them  visiting  your  club,  they'll 
get  to  your  area  on  a  business  trip 
and  you'll  miss  fem.  Tell  you  what, 
if  you'll  send  me  the  name  of 
whom  to  contact  and  the  phone 
number,  I'll  run  a  quarterly  list  in 
73  of  clubs  anxious  to  organize 
special  ad  hoc  meetings  for  indus- 
try people.  Let  me  know  about 
how  many  reasonably  live  bodies 
you  think  you  can  muster  on  rela- 
tively short  notice. 

I  happen  to  know  the  industry 
people  do  get  around  because  ev- 
ery now  and  then  they  go  as  far 
afield  as  Peterborough.  (You 
know,  you  could  do  worse  yourself 
the  next  time  you're  vacationing  in 


New  Hampshire.  Bring  your  QSL 
card  and  post  it  in  the  73  offices. 
The  offices  are  actually  in  Han- 
cock, just  north  of  Peterborough. 
When  you  call,  we'll  tell  you  how 
to  find  us.) 

If  you  have  someone  who  can 
act  as  a  Itason  for  visiting  fire- 
men , .  .  someone  who  doesn't  get 
unelected  after  a  few  months. . . 
that's  the  best  name  to  send  me. 
Send  it  to  Ad  Hoc,  73  Magazine, 
WGE  Center,  Peterborough  NH 
03458.  If  you  mark  it  to  my  atten- 
tion, it  could  get  lost  for  weeks 
while  I'm  off  on  a  trip,  So  far  this 
year  I've  visited  Denver,  Aspen, 
Miami,  Orlando,  Washington, 
Columbus,  Dayton,  Atlanta,  Mo- 
bile, Tampa,  Chicago,  Dallas, 
New  York,  and  Bermuda.  Later 
this  year  J  expect  to  be  in  Seattle, 
Vancouver,  Vegas,  San  Diego, 
Quito,  Lima,  La  Paz,  Rio,  Tokyo, 
Seoul,  Taipei,  Hong  Kong,  Kota 
Kinabalu,  Bandar  Seri  Begawan, 
Kuchmg,  Kuala  Lumpur,  Atlanta, 
San  Francisco,  Miami,  and  so  on. 

How  about  club  mini-flea  mar- 
kets? Get  that  ham  gear  off  the 
shelf. .  .out  of  the  drawer. .  .out 
of  the  attic ...  out  of  the  cellar,  Get 
it  to  someone  who  can  have  fun 
with  it.  Have  you  tried  a  flea-mar- 
ket table  as  part  of  your  club  meet- 
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mgs?  It's  a  way  to  get  some  cash 
for  almost  anything.  You  might 
want  the  club  to  get  a  10%  com- 
mission on  sales  to  build  up  the 
club  treasury, 

A  73  Table 

Another  way  to  scrounge  some 
cash  is  to  convince  club  members 
they'll  enjoy  reading  73.  We  have 
a  special  club  deal,  if  you're  inter* 
ested.  Hey,  none  of  this  making 
up  an  instant  club  to  get  a  dis- 
count, okay?  I  want  to  see  a  mem- 
bership list,  a  club  newsletter,  or 
something.  Write  to  Club  DeaL  73 
Magazine  for  the  gory  details,  if 
youVe  going  to  have  a  hamfest, 
big  flea  market,  auction,  picnic,  or 
something,  you  could  do  worse 
than  run  a  73  table. 

I  have  a  lot  more  ideas  for  you 
on  getting  your  club  into  gear.  But 
don't  make  me  do  a!l  the  work, , . 
if  you  try  something  and  it's  suc- 
cessful, drop  73  a  line  so  we  can 
pass  your  idea  along  to  help  other 
clubs  grow, 

ADS  IN  PERSPECTIVE 

For  some  reason  many  hams 
have  the  feeling  that  selling  things 
to  hams  is  kind  of  tainted.  Part  of 
this  probably  stems  from  the  ham 
urge  to  build  our  own  equipment. 


which  results  in  a  subconscious 
annoyance  when  commercial 
ham  gear  is  far  better  and  cheaper 
than  we  can  build,  It  perhaps  gen* 
erates  an  inferiority  feeling  which 
expresses  itself  subtly  as  envy 
and  jealousy. 

Then,  too,  there  is  the  teacher's 
syndrome— we're  nonprofit,  so 
anyone  selling  things  to  us  for  a 
profit  is  taking  advantage  of  poor, 
downtrodden  us.  This  is  the  justifi- 
cation used  by  teachers  for  mim- 
eographing and  photocopying 
copyrighted  books  and  making  il- 
legal copies  of  copyrighted  soft* 
ware.  It's  okay  for  me  to  steal  be- 
cause Tm  giving  it  to  the  poor— 
Vm  Robin  Hood.  There's  always 
been  this  feeling  that  it's  okay  to 
steal  from  the  rich—they're  differ- 
ent. After  allt  they've  got  plenty, 
so  what's  it  hurt? 

In  the  ham  industry  we  don't 
have  very  many  rich  people.  We 
have  a  hobby  that  has  been  run* 
ning  down  for  23  years — where 
the  average  age  of  the  ham  is  now 
56 — where  newcomers  dropped 
6.5%  last  year  and  7.9%  the  year 
before — a  smaller  and  smaller 
market  as  more  hams  go  into  re- 
tirement and  have  to  find  a  way  to 
live  on  Social  Security  .  which 
often  means  no  more  ham  gear 


What  on  earth  gets  into  some- 
one to  get  into  such  a  dying 
market?  Of  course  the  big  firms 
today  are  Japanese.  In  Japan 
amateur  radio  is  a  huge  hobby. 
They've  licensed  about  five 
times  as  many  hams  as  we  have 
and  there  are  ham  clubs  in  every 
school  in  Japan  turning  out  tens 
of  thousands  of  young,  eager 
hams.  Their  ham  magazines 
are  four  times  the  size  of  ours. 
It's  only  logical  for  this  to  be 
the  amateur  radio  capital  of  the 
world  now. 

Though  the  big  firms  are  all 
Japanese,  we  still  see  hundreds 
of  small  firms— American  firms — 
what  about  these?  Most  of  'em  got 
started  when  a  ham  built  some- 
thing different,  Ham  friends  then 
say  why  don't  you  make  that  and 
sell  it?  Often  the  ham  will  get  to- 
gether with  a  friend  and  decide  to 
give  it  a  try.  They  are  amazed  at 
how  cheap  parts  are  when  you 
buy  them  in  bulk — nothing  at  all 
like  the  prices  for  parts  on  a  card 
in  a  Radio  Shack— about  the  only 
parts  source  left  these  days  for 
most  of  us,  now  (hat  all  the  parts 
stores  are  out  of  business. 

So  two  (sometimes  three)  hams 
start  a  company  making  some* 
thing  for  packet  radio,  for  re- 


peaters, for  slow  scan,  maybe  an 
antenna.  They  run  ads  tn  OST  be- 
cause that* s  the  biggest  maga- 
zine. They  get  a  few  orders  and 
requests  for  literature  <  They  don't 
know  a  blessed  thing  about  adver- 
tising, so  their  ads  are  lousy  and 
their  literature  worse.  They  limp 
along,  getting  enough  orders  to 
keep  in  business.  They  try  ads  in 
the  other  ham  magazines  and 
find  that  some  do  better  than  QST 
and  some  do  worse — a  whole  lot 
worse. 

I've  been  studying  advertising 
ever  since  I  took  a  course  in  it  at 
the  Advertising  Club  of  New  York 
over  20  years  ago.  That  was  one 
of  the  most  valuable  courses  I've 
ever  taken,  yet  1  know  of  no  col- 
lege with  anything  remotely  like 
it— one  of  the  reasons  I'd  like  to 
get  into  the  college  business. 

It  turns  out  the  basic  rules  of 
advertising  are  fairly  simple.  You 
also  discover  that  surprisingly  few 
peopEe  working  in  advertising 
know  what  the  hell  they  are  doing. 
Unfortunately,  like  learning  al- 
most any  other  skill,  you  find  the 
normal  human  reflexes  are  almost 
invariably  wrong.  If  you  try  to  learn 
to  ski  by  doing  what  comes  natu- 
rally, you'll  never  make  it.  Ditto 
horseback  riding,  and  soon. 
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2508  Atlanta  Street  All  Of  These  "Goodies"  And  Many  More  At  Super  Savings. 

Smyrna,  Georgia  30080  Come  See  Us  Or  Call  1*800-241*2027, 

Belmont  Hills  Shopping  Center 
(404)  432-8006  -<*> 
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SANTEC 


ST-200ET 

ST^OOET 


MAKE  THE 

RIGHT 

CONNECTION 

The  CES  phone  patch  is  the 
RIGHT  CONNECTION  for  your 
mobile  radio-telephone 
system. 


Phone  Patches 

•  Full  Duplex 

•  Half  Duplex 

•VOX  Simplex  with  EVD 

•  Sampling  Simplex 


Communications  Electronics 

Specialties,  Inc. 

P.O.  Box 2930,  Winter  Park,  Florida  32790 

Telephone:  (305)  645-0474 


CES  —  Simply  the 
Right  Connection  for 

•  Ingenuity 
•Quality 

Reliability 

Service 

Value 


1-800-327-9956  (Sales) 
1-800-237-0030  (Service  Only) 


So,  since  virtually  no  one  in  the 
ham  business  has  ever  learned 
the  fundamentals  of  advertising, 
and  since  most  ads  in  ham  maga- 
zines are  written  by  these  folk, 
guess  what?  I'm  not  picking  on 
ham  manufacturers  and  dealers; 
we  have  the  same  situation  in  the 
computer  industry. 

The  obvious  move  is  to  turn  to  a 
professional,  right?  Har  de  har. 
Yes,  there  are  a  few  ad  agencies 
that  know  what  they  are  doing. 
Some  are  doing  a  beautiful  job  of 
advertising  for  their  clients.  But 
sadly,  there  are  more  agencies 
that  are  turning  out  ads  that  aren't 
selling  the  product.  These  often 
are  highly  paid  agencies,  too. 

A  chap  I  know  hired  a  manager 
to  run  his  new  company.  The  man- 
ager hired  on  a  very  expensive  ad 
agency,  The  ads  were  simply  aw- 
ful and,  surprise,  the  product 
didn't  sell  worth  beans.  So  the 
chap  fired  the  manager,  did  the 
ads  himself,  got  the  product  mov- 
ing, and  sold  the  firm  for  several 
million  dollars.  The  new  owner, 
despite  warnings,  went  right  back 
to  the  expensive  agency  and 
quickly  brought  sales  to  a  halt.  I 
tried  to  talk  with  the  pompous 
blatherskite  from  the  agency,  but 
found  no  one  really  at  home. 

I'd  like  to  give  an  advertising 

"When  You  Buy  Say  73" 


seminar  for  the  ham  industry,  but  I 
don't  know  of  any  place  to  get  'em 
together.  I  dropped  a  note  to  every 
firm  in  the  industry  suggesting 
meeting  a  day  early  at  Dayton  and 
got  just  one  response.  When  you 
consider  that  the  difference  be- 
tween an  effective  ad  and  a  poor 
one  can  be  well  over  a  ten  times 
difference  in  sales,  I  wonder 

One  of  the  services  I'm  plan- 
ning for  73  will  be  a  reader  vote  on 
the  ads.  As  soon  as  I  can  set  up  a 
computerized  system  for  tallying 
the  results,  HI  have  a  way  for  you 
to  tell  the  73  advertisers  which  ads 
you  find  most  interesting— and 
which  are  turkeys, 

I  don't  have  to  explain  the  func- 
tion of  advertising  in  a  ham  maga- 
zine do  I?  The  ham  magazines  are 
about  the  only  way  the  ham  indus- 
try can  let  you  know  what  they're 
selling.  Most  of  us  are  interested 
in  buying  new  ham  gear  now  and 
then.  It's  fun  to  get  something  new 
and  put  tt  on  the  air, 

Half  the  income  for  ham  maga- 
zines comes  from  ads,  so  they're 
critically  important  to  a  maga- 
zine's health.  Very  few  hams  are 
interested  in  paying  double  the 
current  subscription  prices  for 
their  magazines.  In  73  my  rule  of 
thumb  is  that  every  two  ad  pages 
allows  me  to  print  another  three 


pages  of  text— so  the  more  ads, 
the  fatter  the  magazine.  We  make 
our  profits  with  our  other  maga- 
zines, so  we  can  afford  to  run  73  at 
no  profit,  Remember,  the  main 
reason  I  took  back  73  was  to  use  it 
to  get  amateur  radio  growing 
again.  I  already  have  more  than 
enough  to  do  in  what  tittle  is  left  of 
my  life  without  73* 

When  we  get  amateur  radio  into 
a  strong  growth  mode,  there  will 
be  many  opportunities  for  hams  to 
start  new  enterpreneurial  firms 
and  do  very  well.  During  the  com* 
puter  growth  years,  we  saw  hun- 
dreds upon  hundreds  of  new  mil- 
lionaires. Some  kept  it,  some  blew 
it.  Some  did  incredibly  well. 

For  those  few  of  you  who  don't 
think  making  a  lot  of  money  is  a 
terrible  thing  to  do,  there  have 
never  been  so  many  opportunities 
to  get  rich  as  we  have  today — and 
hams  have  an  edge.  Til  be  writing 
more  about  this  if  I  get  any  encour- 
agement. My  past  experience  has 
been  that  most  hams  don't  want  to 
be  bothered.  Many  feel  so  defeat- 
ed that  they  can't  even  imagine 
gambling  on  something  new, 
even  in  their  spare  trme. 

Of  course  I  understand  that 
many  hams  have  no  spare  time. 
When  they3  re  not  sitting  there  with 


expertise  with  baseball,  football, 
or  basketball  statistics,  they  are 
rag-chewing  on  75m,  grumbling 
about  the  QRM.  If  the  shoe  fits . . . 
remember  that  I  started  out  with 
nothing  but  the  guts  to  put  every- 
thing I  owned  into  printing  the  first 
issue  of  73, 1  worked  very  hard  for 
years  and  went  through  several 
major  traumas,  seeing  little  suc- 
cess for  the  first  1 5  years.  No  com- 
plaints, I  published  73  because  I 
enjoyed  it  and  the  hundreds  of 
hundred-hour  weeks  were  both 
fun  and  agony. 

Older  hams  may  be  starting  to 
think  in  terms  of  some  sort  of  busi- 
ness to  run  in  their  retirement.  Itrs 
better  than  trying  to  live  on  Social 
Security  and  eating  cat  food. 
Some  Hke  the  idea  of  a  shop — 
some  prefer  a  mailorder  business 
since  it  offers  much  more  free- 
dom. There  is  no  end  to  the  poten- 
tial small  mail-order  businesses, 
so  if  you're  interested  in  that  I'll  try 
to  write  about  it  occasionally.  It's 
up  to  you.  If  you  prefer  me  to  write 
about  the  awful  band  conditions 
all  the  time,  okay. 

If  you  do  decide  to  go  into  busi- 
ness, for  heaven's  sake  learn 
all  you  can  about  advertising — 
you're  going  to  need  the  best 
ads  you  can  get  no  matter  your 
business.! 


an  807  in  hand,  maintaining  their 
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AFFORDABLE  PACKET  RADIO  FROM  MFJ 


300   WATT   ANTENNA   TUNER    HAS    SWR/WATTMETER,    ANTENNA    SWITCH,    BALUN. 
MATCHES  VIRTUALLY  EVERYTHING  FROM  1.8  TO  30  MHz. 

MFJs  fastest  selling  tuner  packs  In  plenty  of  new  featured 

•  New  Styling!  Brushed  aluminum  from  All  metal  cabinet 

•  New  SWR/Wattmater!  More  accurate  Switch  selectable 
300/30  watt  ranges.  Read  for  ward /reflected  power 

*  New  Antenna  Switch!  Front  panel  mounted   Select  2  coax 
lines,  direct  or  through  tuner,  random  wire/balanced  line  or 
tuner  bypass  for  dummy  load. 

*  New  airwound  inductor!  Larger  more  efficient  12  position  air- 
wound  inductor  gives  lower  tosses  and  more  walls  out  Run  up 
to 300  watu  RF  power  output  Matches  everything  from  1,8  to 
30  MHz:  dipoies.  inverted  vee  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines.  BuilHn  41  balun  for 
balanced  lines.  1000V  capacitor  spacing  Black  11x3x7  inches. 
Works  with  all  solid  state  or  lube  rigs  Easy  to  use.  anywhere. 


$99.95 


MFJ-941D 


RTTY/ASCII/CW  COMPUTER 
INTERFACE 

MFJ-1224        ..       -     _. 

$99,95   '■^"^lf«-        * 

Send  and  receive  com- 
puterized ftTTY/ASCII/CW  with  nearly  any  per- 
sonal computer  (VIC-20,  Apple,  TRS-80C,  Atari, 
TI-99,  Commodore  64,  etc.).  Use  Kantronics  or 
most  other  RTTY/CW  software.  Copies  both  mark 
and  space,  any  shift  (including  170,  425,  050  Hz) 
and  any  speed  (5-100  WPM  RTTY/CW,  300  baud 
ASCII).  Sharp  S  pole  active  filter  for  CW  and  170 
Hz  shift,  Sends  170,  850  Hz  shift.  Normal /reverse 
switch  eliminates  ret  umng,  Automatic  noise  limits 
Kantronics  compatible  socket  plus  exclusive  general 
purpose  socket.  8x1  ttx6  in,  12-15  VDC  or  1 10  VAC 
with  adapter,  MFJ-1312.  S8.95. 

RX  NOfSE 
BRIDGE 

Mixlmfze 

your  antenna 

performance!        $59*95  MFJ-202B 

Tells  whether  to  shorten  or  lengthen  antenna  for 
minimum  SWR.  Measure  resonant  frequency, 
radiation  resistance  and  reactance. 
New  Features:  individually  calibrated  resistance 
scale,  expanded  capacitance  range  (±150  pf) 
BuitHn  range  extender  for  measurements  be- 
yond scale  readings  1-1O0  MHz.  Comprehensive 
manual.  Use  9  V  battery,  2x4x4  in  1 

INDOOR  TUNED  ACTIVE 

ANTENNA 

"World  Grabber"  rivals 
or  excneds  raceution 
at  outside  long  wires!  Unique  tuned  Active 
Antenna  minimizes  intermode,  improves  sele 
vity,  reduces  noise  outside  tuned  band,  even 
functions  as  preselector  with  external  antenn 
Covers  0.3-30  MHz. Tele     ^^^^^^^ 
scoping  anteima.  TuneH       ~* 
Band,  yam,  On-uft 
bypass  controls,  8x2x6  in. 
Uses  9V  battery,  9-  WVB     ■■ 

16  VDC  or  110  VAC  with 
adapter,  MFJ  13*2,  $9/95.  MFJ-1Q20A  579. 95 


POLICE/FIRE/WEATHER 
2  M  HANDHELD  CONVERTER 

Turn  your  tyniftesized  scanning        $39 ,95 
2  meter  handheld  into  a  hot  Police/      ■  mfj 
Fire/Weather  band  scanner! 
144-14B  MHz  nandheids 
receive  Police/Fire  on  154- 
158  MHz  with  direct  fre- 
quency readout.  Hear 
WOAA  maritime  coastal 
plus  more  on  160-164  MHz 
Converter  mounts  between 
handheld  and  rubber  ducky. 
Feedthru  allows  simultaneous 
scanning  of  both  2  meters 
and  Police/Fire  bands,  No 
missed  calls,  Crystal  controlled.  Bypass/Off 
switch  allows  transmitting  (up  to  5  watts)  Use 
AAA  battery  2Vi*VhxVh  in.  BNC  connectors 


MFJ  VHF 

CONVERTER 


Ifff 


■  •1 


£ 


MFJ/BENCHER  KEYER 
COMBO 

MFJ -422 

$119.95 

The  best  of 
all  CW  worlds 

a  deluxe  MFJ  Keyer  in  a  compacfTonfiguration 
that  fits  right  on  ihe  Bencher  iambic  paddle! 
MFJ  Keyer  -  small  in  size,  big  in  features  Curtis 
8044-8  IC.  adjustable  weight  and  tone.frofrt  panel 
volume  and  speed  controls  (8-50  WPM).  Buili- 
in  dot-dash  memories  Speaker,  sidet&ne,  and 
push  button  selection  of  semi-automatic/tune 
or  automatic  modes  Solid  state  keying  Bencher 
paddle  is  fully  adjustable:  heavy  steel  base  with 
non-skid  feet.  Uses  9  V  battery  or  110  VAC  with 
optional  adapter.  MF*M305.  S9.95 


VHF  SWR/WATTMETER 

Uwooit  MFJ-812  $29,95 

VHF  SWR/ 

Wattmeter! 
Read  SWR 
(14  to  170  MHz) 

and  forward/ 
reflected  power 


»■"    *f|fl!» 


ffft 


9 


.<* 


at  2  meters,  Has  30  and  300  watts  scales.  Also 
read  relative  field  strength  4x2x3  In, 


18 


1  KW  DUMMY  LOAD 

mfj  250  >o9.95 

Tune  up  fait,  txtend 

life  of  finals,  reduce 

QRMI  Rated  1KWCW 

or2KWPEPfor  IQmin 

utes.  Half  rating  for  20 

minutes,  continuous  at 

200  W  CW,  400  W  PEP, 

VSWR  under  1 .2  to  30 

MHz.  1.5-to300MHz. 

Oil  contains  no  PCB. 

50  ohm  non-inductive  resistor  Safety  vent 

Carrying  handle.  Vhyfift*  in. 

24/12  HOUR  CLOCK/ ID  TIMER 

MFJ-106 

$19.95 

Switch  to  24 

hour  UTC  Of 

12  hour  format! 

Battery  backup 

maintains  time  during  power  outage,  10  timer 

alerts  every  9  minutes  after  reset.  Red  LED  .6  inch 

digits.  Synch ronizable  with  WWV.  Alarm  with 

snooze  function.  Minute  set.  hour  set  switches. 

Time  set  switch  prevents  mis-setting.  Power  out, 

alarm  on  indicators.  Gray  and  black  cabinet.  5x2x 

3  inches.  110  VAC.  60  Hz. 

DUAL  TUNABLE  SSB/CW/RTTY 
FILTER  MFJ-7S2B  599.95 


JfEJ 


Dull  filters  give  unmatched  performance! 
The  primary  filter  lets  you  peak,  notch,  low 
pass  or  high  pass  with  extra  steep  skirts 
Auxiliary  Tiller  gives  70  db  notch,  40  Hz  peak. 
Both  filters  tune  from  300  to  3000  Hz  with 
variable  bandwidth  from  40  Hz  to  nearly  flat. 
Constant  output  as  bandwidth  Is  varied;  linear 
frequency  control.  Switchable  noise  limiter  for 
impulse  noise   Simulated  stereo  sound  for  CW 
lets  ears  and  mind  reject  QRM  Inputs  for  2  rigs 
Plugs  into  phone  jack  Two  watts  for  speaker. 
Off  bypasses  filter  9-18  VDC  or  110  VAC  with 
optional  adapter.  MFJ-1312.  $9  95 


ORDER  AMY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION.  IF  NOT  SATISFIED.  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  (leu  shipping], 

•  One  year  unconditional  guarantee  •  Made  in  USA 

•  Add  $5.00  each  shipping/handling  *  Calf  or  write 
for  free  catalog,  over  100  products. 
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MFJ  ENTERPRISES,  INC. 
Sox  494.  Mississippi  State,  MS  39762 


TO  ORDER  Oft  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647  1  BOO  Call  601  -323 -5869 
in  Miss,  and  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


This  may  be  the  world's  most  popular  3  KW  roller  Inductor  tuner  because  It's 
matches  virtually  everything  and  gives  you  SWR/Wattmeter,  antenna  switch, 
all  at  a  great  price!  _ 


MHt  *  'Vtrti  Tuner  V'.it  hit  all  thi 

featurei  you  asked  for,  Including  the 
new  smaller  size  to  match  new  smaller 
rigs-only  lO^WW/VHxtt  7/S-tD. 

Matches  coax,  balanced  fine*,  ran- 
dom wires— 1.8  to  30  MHz.  3  KW  PEP 
—The  pewer  rating  you  won't  outgrow 
(250pf-6KV  caps). 

Roller  Inductor  with  a  3-dlglf  turns 
counter  plus  a  spinner  knot)  *or  pre- 
cise  Inductance  control  to  get  that 
SWR  down  to  minimum  every  time- 

BuJIMn  300  watt,  50  ohm  dummy 
load,  bullHn  4:1  ferrfte  balun. 


MFJ-989 


small,  compact,  reliable, 
dummy  load  and  balun  — 

Accurate  meter  rends  SWR  plus 
forward  and  reflected  power  in  2  ranges 
(200  and  2000  watts),  Meter  light  re- 
quires 12  VDC.  Optional  AC  adapter, 
MFJ-1312  is  available  for  $9.95 

6  position  antanna  switch  (2  coax  fines, 
through  tuner  or  direct,  random/ba- 
lanced line  or  dummy  load).  Sf>239 
connectors,  ceramic  feed-throughs, 
binding  post  grounds. 

Deluxe  aluminum  low-profile  cabinet 
with  sub-cftassis  %r  RFI  protection, 
black  *inish+  Wade  front  panel  with 
raised  fetters,  tilt  baiL 


MFJ's  Fastest  Selling  TUNER 

MFJ-M1D    $99.95 


it'KMI  TV  Ml*  i; 
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MFJ's  Best  VERSA  TUNER 

MFJ-949C    $149.95 


MFJ's  fastest  selling  tuner  packs  In  plenty  of  new 
features.  New  styling!  Brushed  aluminum  front. 
All  metal  cabinet.  New  SWR/Wattmeter r  More 
accurate.  Switch  selectable  300/30  watt  ranges. 
Read  forward/reflected  power. 

New  antenna  switch1  Front  panel  mounted.  Se- 
lect 2  coax  lines,  direct  or  through  tuner,  randam 
wire/balanced  line  or  tuner  bypass  tor  dummy  load 

New  airwound  Inductor1  Larger  more  efficient  12 
position  airwound  inductor  gives  lower  losses  and 
more  watts  out.  Run  up  to  300  RF  power  output. 

Matches  everything  from  2.8  to  30  MHzl  dipoles, 
inverted  vee,  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines. 

Built-in  4:2  balun  for  balanced  lines.  1000  V  ca- 
pacitor spacing.  Black.  11x3x7  inches.  Works 
with  all  solid  state  or  tube  rigs.  Easy  to  use  any- 
where. 

MFJ's  1.5  KW  VERSA  TUNER 

MRJ-9G2  $229.95 


Run  up  to  15  KW  PEP  and  match  any  feecfllne 

continuously  from  1,8  to  30  MHz:  coax,  balanced 
line  or  random  wire. 

Built-in  SWR/Wattmeter  has  2000  and  200  watt 
ranges,  forward  and  reflected  power,  2%  meter 
movement.  6  position  antenna  switch  handles  2 
coax  fines  (direct  or  through  tuner)t  wire  and  ba- 
lanced fines.  4:1  balun  250  pf  6  K  V  variable  capac- 
itors. 12  position  inductors.  Ceramic  rotary  switch. 
All  metal  black  cabinet  and  panel  gives  RFI  pro- 
tection, rigid  construction  and  sfeek  styling.  Flip 
stand  tills  tuner  for  easy  viewing.  5  x  14  x  14  in. 


*     £ 


MFJ'i  best  300  watt  tuner  Is  now  even  better! 

The  MFJ-949C  all-in-one  Oeluie  Versa  Tuner  II 
gives  you  a  tuner,  cross-needle  SWR/Wattmeter , 
dummy  load,  antenna  switch  and  balun  in  a  new 
compact  cabinet.  You  get  quality  conveniences 
and  a  clutter-free  shack  at  a  super  price. 

A  new  cross-needle  SWR  /Wattmeter  gives  you 
SWR,  forward  and  ret lected  power— atl  at  a  single 
glance,  SWR  is  automatically  computed  with  no 
controls  to  set.  Has  30  and  300  watt  scale  on  easy- 
tof  ead  2  color  lighted  meter  (needs  T2  V). 

A  handsome  new  black  brushed  aluminum  cabi- 
net matches  all  the  new  rigs.  Its  compact  size  (10  x 
3x7  inches)  takes  only  a  little  room. 

You  can  run  full  transceiver  power  output— up  to 
300  watts  RF  output— and  match  coax,  balanced 
lines  or  random  wires  from  1 ,8  thru  30  hAHz,  Use 
It  to  tune  out  SWR  on  dJpoles,  veest  long  wires, 
verticals,  whips,  beams  and  quads. 

A  300  watt  50  ohm  dummy  load  gives  you  quick 
tune  ups  and  a  versatile  six  position  antenna  switch 
lets  you  select  2  coax  lines  (direct  or  thru  tuner), 
random  wire  or  balanced  line  and  dummy  load. 

A  large  efficient  airwound  Inductor— 3  inches  in 
diameter— gives  you  plenty  of  matching  range 
and  less  losses  for  more  watts  out.  100  volt  tuning 
capacitors  and  heavy  duty  switches  gives  you  safe 
arc-free  operation.  A  4:1  balun  is  built-in  to  match 
balanced  lines, 

Order  your  convenience  package  now  and  enjoy. 
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2  KW  COAX 
SWITCHES 


MFJ-1702 

$19.95 


MFJ-1702.  $19,95.  2  positions, 

60  dB  isolation  at  450  MHz. 

Less  than  ,2dB  toss,     t?q  oc  MFU  17ni 

SWR  below  1:1.2.         *^iM  MFJ  1701 

MFJ- 1701,  $29.95. 

6  poiltlont.  White 
markable  surface 
for  antenna  positions. 


MFJ's  Smallest  VERSA  TUNER 


MFJ-901B 

$59.95 


MFJ'i  imalleit  200  watt  Verw  Tuner  matches 
coaxt  random  wires  and  balanced  lines  contin- 
uously from  1 .8  ttoru  30  MHz.  Works  with  all  solid 
state  and  tube  rigs.  Very  popular  *or  use  between 
transceiver  and  final  amplifier  for  proper  match- 
ing. E^rient  airwound  inductor  gives  more  watts 
out.  4:1  balun  for  balanced  lines.  5x2x6  inches. 
Rugged  black  alt  aluminum  cabinet. 

MFJ's  Random  Wire  TUNER 


MFJ-16010 

$39.95 


MFJ'i  ultra  compact  200  watt  random  wire  tuner 
lets  you  operate  all  bands  anywhere  with  any  trans- 
ceiver using  a  random  wire.  Great  for  apartment, 
motel,  camping  operation.  Tunes  1.8-30  MHz. 
2x3x4  inches, 

MFJ's  Mobile  TUNER 


MFJ-945C 

$79.95 


Designed  for  mobile  operation!  Small,  compact. 
Takes  just  a  tiny  bit  of  room  in  your  car.  SWR/dual 
range  wattmeter  makes  tuning  fast  and  easy.  Care- 
ful placement  of  controls  and  meter  makes  antenna 
tuning  safer  while  In  motion. 

Extends  your  antenna  bandwidth  so  you  can  op- 
erate anywhere  in  a  band  with  low  SWR  No  need 
to  go  outside  and  readjust  your  mobile  whip.  Low 
SWR  also  gives  you  maximum  power  out  of  your 
solid  state  rig— runs  cooler  for  longer  life. 

Handles  up  to  300  watts  PEP  RF  output.  Has  ef- 
ficient airwound  inductor.  1000 volt  capacitor  spac- 
ing and  rugged  aluminum  cabinet.  8x2x6  inches. 
Mobile  mounting  bracket  available  for  S5  00 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT*NO 
OBLIGATION.  IF  MOT  SATISFIED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  (lew  shipping.) 

•  One  year  unconditional  guarantee  •  Made  in  USA 

•  Add  $5,00  each  shipping/handling  •  Can  or  write 
for  tree  catalog,  over  100  products. 
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MFJ  ENTERPRISES,  INC. 

Box  494,  Mississippi  State,  MS 39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 

DEALER,  CALL  TOLL-FREE 

800*647-1800 

Can  601-323-5869  in  Miss,  and  outside 
continentar  USA  Telex  53-4590  MFJ  STKV 
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PACKET  RADIO 
GOES  PORTABLE 


THE  FIRST  CONTROLLER  DESIGNED 
FOR  PORTABLE  AND  SOLAR- 
POWERED  STATIONS 


Model  PK1-L 

Wired  i' Tesied 
Usl  pTice-$209,95 

Amateur  net  -SI  79,95 


■  LOW  25  m A  Current  drain 

■  Miniature  size— Lightweight 

•  All  metal,  shielded  enclosure. 

•  On  board  Ulhlum  Battery  RAM  backup. 

■  Orvboard  watchdog  lor  reliability. 

•  Standard  DB-25  Connectors. 

-  Output  signal  indicates  'Connected"  Statu-, 

•  Does  nol  require  squelched  audio. 

■  «K  RAM-32K  ROM 

•  Re  mole  Command  Mode  lor  Unattended  operation 

•  Hardware  command  lockout  for  security 

•  Commands  compatible  with  our  Model  PK1 

•  Retains  aw  other  features  ol  ltie  Model  PKt. 

•  Efctra  tfQ  lines  for  special  applications 

-  AX  25  i  VADC  Protocols 

Power  requirement:  B  to  15  Volts  DC  ^  25  mA  typical 
Dimension!:  4J  x  5.9  X  I  0  inches  Total  Weight:  12  ozs, 

P«  Jw  jjhk-.N  Ci"  Sign  SSiO  Nu<nt*J-  me  Hea*  HumUt  ■n»n  ordering. 

C<Wt AC  I  GLB  tor  additions/  into  and  SvJUUbl*  option*. 
W*  atttr  j  complete  fine  ot  transmitters  and  rmcmtwrt,  tttipa.  prvsetectoi  pfimps 
CWWers  &  syMHottltr*  for  amateur  A  ccmmereijil  us* 
Request  our  FREE  catalog  MC  A  Via*  welcome. 
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GIB  ELECTRONICS,  INC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224  716-6754740  9  to  4 


DEALER  DIRECTORY 


Fontana  C  A 

Complete  lines— [COM.  Mirage.  KLM. 
Larwn.  Asiron.  B  A  W.  Over  4(1X1  deciroa- 
ic  produpcts  for  the  hobbyist  Alio  CB  and 
bu*iincu  radios  Serving  you  from  ■  6000  sq. 
ft  sore.  Faattana  Ekctrnnkv  8423  Sierra 
Ave. .  Foatfam  CA  92335,  OMTlf . 


San  Jose  C  A 

Bay  Aw'(  dcwch  amateur  mhcutort  New 
A  used  smsanir  radio  sates  A  service.  We 
feature  Kenwood*  [COM,  Azdrn,  Yaevu, 
Ten-Tec.  Sentec  &  many  more  Sharer  Ra- 
dio.  Inc.,  1775A  S.  Winchester  Blvd., 
Campbell  CA  *5008,  370-6665 


I  Jt  t  teton  MA 

The  reliable  ham  sioie  serving  NE.  Full  line 
of  1COM  A  Kenwood,  Drake,  Daiwi.  B&W 
■ocrworio,  Curtts  Jt  Trac  keyen.  Larvn. 
Hostler.  Telta/Hy -Gam  products.  Mirage 
amps  .  Aitron  p_S„  Aiptoa  Ddia  protector*. 
ARRL  A  Kmmnnacs  msxrucikm  aafe  Whis- 
tler radar  detectors.  Full  line  of  cos*  fminp. 
TEL-COM  FJcctronk  C  i  man  taaiii  af lean 
675  Gnat  Rd.  fllL  119),  Unfooo  MA 
01460,  486-3400/3040. 


Preston  ID 

Russ  WH7BYZ  has  the  largoL  itockofanu- 
leur  gear  in  die  Lnlermountain  West  and  the 
best  price*,  Call  me  for  all  your  ham  needs. 
Rosm  DtaJrihuiing,  78  So.  Stale,  Preston  ID 
83263,  8524830. 


DE 

Factory  authorized  dealer'  Yac*u.  FCOM. 
Ten-Tec.  KDK.  Kenwood.  AEA.  Kamron- 
ks.  Santec  Full  line  of  accessories  No  sales 
lai  in  Delaware.  One  mile  off  1  95  Dela- 
ware Amateur  Supply,  71  Meadow  Road, 
New Catfl*  DK  Itftto'.  328*7718. 


Derry  NH 

Serving  Ihe  lam  community  wtih  new  and 
used  equipment  We  stock  and  service  most 
major  lines :  A ELA ,  Aitron .  B*  W ,  Cushc raft . 
Encomm.  Hy-Gaui.  Hustler,  I  COM,  Ken- 
wood. KLM.  Larsen.  Mirage,  Mosley; 
books,  rotors,  cable  and  connector*  Bust- 
nets  noun  Moo  -Sot-  10-5,  Thursday  10-9. 
Closed  S*ra  Holiday s  Ri^nnVIl  Electron- 
ies,  8  Londonderry  Road,  Derry,  NH 
03038.  434-5371 . 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  £  150 
yearly  {prepaid),  or  S 15  per  month  (prepaid  quarterly).  No  mention  of  mail-order 
business  ot  area  code  permuted .  Directory  tent  and  payment  must  reach  us  60  days 
in  advance  of  publication.  For  eumple,  advertising  for  the  December  '86  issue 
must  be  in  our  bands  by  October  1st-  Mail  to  73  Amateur  Radio ,  WGE  Center, 
Peterborough,  NH  03458    ATTN   Hope  Comer. 
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September  should  bring  some  very  disturbed  conditions  blended 
with  excellent  fall  propagation  011  the  HF  bands.  Expect  an  unset* 
tied  geomagnetic  field  on  the  1st  and  2nd,  and  an  active  field  from 
the  5th  or  6th  through  the  10th.  We  may  see  the  return  of  significant 
sunspot  activity — and  possibly  a  flarel  Earthquakes  and  volcanic 
eruptions  possible  around  the  2nd  and  1 1th. 

G    Good,  F-Fair,  P=Poor,  'Disturbed  magnetic  field  coupled 
with  some  unusual  geophysical  conditions  (50-75%  probability). 
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A  fresh  idea! 


Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing  in  the  encoder/decoder 
field  today.  All  tones  are  instantly  programmable  by  setting  a  dip  switch;  no  counter 
is  required.  Frequency  accuracy  is  astonishing  ±.1  Hz  over  all  temperature  extremes. 
Multiple  tone  frequency  operation  is  a  snap  since  the  dip  switch  may  be  remoted. 
Our  TS-32  encoder/decoder  may  be  programmed  for  any  of  the  32  CTCSS  tones. 
The  SS-32  encode  only  model  may  be  programmed  for  all  32  CTCSS  tones  plus 
19  burst  tones,  8  touch-tones,  and  5  test  tones.  And,  of  course,  there's  no 
need  to  mention  our  one  day  delivery  and  one  year  warranty* 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547 /California:  (714)  998-3021 
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SS-32  $29.95,  TS-32  $59.95 


Call  Toll  Free  —  9am  -  6pm  Mon.  -  Fri. .  9am  -  2pm  Sal 
In  Missouri  Call  — 316-741-8118 
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102  NW  Business  Park  Una.  Kansas  City,  MO  64150  816-741*8118 


VLJ 

TRADE  INS  ACCEPTED 

MasterCard  —  VISA  —  COD  Welcome 
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KENWOOD 


KENWOOD 


TM2570  "ALL  NEW" 

■  First  70  Wait  FM  Mothle 

■  Firs  With  Memory  A  AutoDialer 

■  23  Channel  Memory 

■  Frort  Panel  Programmable  CTCSS 


FRG-9600 


1ICOM 


ICOM 


IC-735 


"NEW" 


*  HF  Transceiver 

•  Ultra  Compact  Mobile 

*  Simplified  Front  Panel 

•  Continuously  Adju&iabla 
output  Power  up  lo  100  Walls 


IC-751A 


*  100  KHz -30  MHz 

*  FM  Standard 

*  32  Memories 

■  QSK  (Nominal  Speed  40  WPM) 


Kantronics 


PACKET  COMMUNICATOR 


•  Fully  Assembled 

*  One  tow  Warranty 
•RS-232  Compatible 
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ALR-206T 

More  For  Your  Money" 


GornpteteJy 

Programmable 

From 

Micf  ophone 

25  Watt 


ALM-203 

*5wan 

•  Subaudibto  lone 

•  10  Memories 

•  Built-in  "S"  meter 


Antenna  Sale            1 

Hy-GamQfiSaleNow 

Ken  Pro    HR400     $139.00 

Hustler  25%  OrtMot»ie 

KR500        179  00 

QUfhcnft 

KRS400     299.00 

ton 

Almco       AAZ-7            89.00 

Butternut     HF6V     $11800 

Columbia  CaMe 

HF2V     $110.00 

R&a*                   ,ism_ 

AEA            144  Sr.         42,00 

RG*8    Super  Re*      _2StfL 

Avanu        151.3G        30.00 

9913  Type                 -39rft 

Rolor  Cable                 18/ft. 

Quetron 

H.D  Rotor  CaMe        31ffi_ 

CALL  FOR  BEST  PRICES                | 

UATRON 


AM-6000G  -  $109.00 


•  4  Band  Graphic  Equalizer 

•  Power  Cutout  Adjust 

•  VU  Meter 

•  Compressor  Amplifier 
Microphone 


Adaptable  to  Any  Radio 


KENWOOD 

TR2600  special- 

•  ^5Wf^0Q  MW2  Meier  HT 

*  LCD  Readout 

•  10  Memories 

*  Band  And  Memory  Scan 


ICOM 


IC-2AT 

•  UTMFPad 

•  1, 5  Walls 

•  Thumbwheel 
freq.  selector 


IC-02AT 
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# 

Power 
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Supply 

•  RS7A 

$40 

*  R512A 

W8 

"  BS20A 

$88 

•RS20M 

$105 

•  VS20M 

$125 

»  RS35A 

$133 

-RS35M 

$W0 

•  VS35M 

$166 

*  RS50A 

sua 

■  RS50M... 

S215 

•  RM50A 

S£l9 

•VS50M 

$229 

HUSTLER 


HYGAIN 
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the  HF/  VHF/UHF  base  station 
you'll  hear  about  op  the  air. 
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Listen  forYaesu's  FT-767GX  every- 
where you  might  hear  it:  HF,  6  meters, 
2  meters  and  70  cm. 

You'll  hear  operators  calling  it  the 
ideal  HF/VHF/UHF  base  station  for 
small  ham  shacks  and  apartments. 

And  they'll  rave  about  its  full- 
featured  performance  and  highly 
attractive  price.  M 

You  see,  the  FT-767GX  continues 
the  price /performance  tradition  of 
our  popular  FT-757GX.  But  with  even 
more  features, 

When  you're  ready  to  expand 
beyond  HF  coverage,  just  plug  in 
optional  modules  for  6-meter,  2-meter, 
and  70-cm  operation. 

As  standard  equipment,  you  get  a 
built-in  HF  automatic  antenna  tuner, 
AC  power  supply,  digital  SWR  meter, 
digital  power  output  meter,  electronic 
keyer,  and  CW  filter. 

And  operation  is  smooth  and  intui- 
tive with  keyboard  frequency  entry. 
Dual  VFOs  that  tune  in  10 -Hz  steps. 
A  digital  display  in  10-Hz  steps.  And 
ten  memories  that  store  mode,  fre- 
quency, and  CTCSS  tone  information. 

The  FT-767GX  is  ready  to  operate 
full  duty  cycle  at  full  rated  power 


output  for  up  to  30  minutes.  And  it 
listens  from  100  kHz  to  30  MHz, 

Plus  your  station  is  really  complete 
with  full  CW  break-in,  our  patented 
Audio  Peak  Filter  for  CW  operation, 
a  CWTX  offset  variable  500/600/700 
Hz,  IF  shift,  an  IF  notch  fitter,  a 
Woodpecker  noise  blanker,  a  VFO 
tracking  system  for  slaved  A/B  VFO 
tuning,  and  optional  CTCSS  unit  for 
repeater  operation.  And  that's  just 
a  partial  list! 

But  the  best  way  to  discover  its 
full-featured  performance  is  to  visit 
yourYaesu  dealer  today. 

Yaesu's  FT-767GX.  The  affordable 
way  to  be  heard  on  HF  YHF  and  CHF 
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Our  30th  Anniversary. 

Y&6SU  US  4 

17210  Edwards  Road,  Cerritos,  CA  90701 

(213)  404-2700 

Customer  Service:  (213)  404-4884 

Ptots:  (213)  404-4847 

Yaesu  Cincinnati  Service  Center 

9070  Gold  Park  Drive.  Hamilton,  OH  45011 
(513)874-3100 

Prices  and  specifications  subject  to  change 
without  notice. 


...pacesetter  in  Amateur  radio 
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DX-cellence!" 


TS-940S 

The  new  TS-94QS  is  a  serious  radio 
for  the  serious  operator.  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no-nonsense,  no 
compromise  performance  that  gets 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  illustrates  VBT,  SSB 
slope,  and  other  features. 

•  100%  duty  cycle  transmitter; 

Super  efficient  cooling  system  using     - 
special  air  ducting  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transmission  at  full  power 
output  for  periods  exceeding  one  hour. 

•  High  stability,  dual  digital  VFOs. 
An  optical  encoder  and  the  flywheel 
VFO  knob  give  the  TS-940S  a  positive 
tuning  leer 

•  Graphic  display  of  operating 
features, 

Exclusive  multi-function  LCD  sub- 


display  panel  shows  CW  VBT.  SSB 
slope  tuning,  as  well  as  frequency, 
time,  and  AT-  940  antenna  tuner  status. 

•  Low  distortion  transmitter 
Kenwood's  unique  transmitter  design 
delivers  top  "quality  Kenwood'1  sound. 

•  Keyboard  entry  frequency  selection. 
Operating  frequencies  may  be  directly 
entered  into  the  TS-940S  without  using 
the  VFO  knob. 

»  QRM~ftghting  features* 

Remove  "rotten  QRM"  with  the  SSB 
slope  tuning,  CW  VBT,  notch  filter,  AF 
tune,  and  CW  pitch  controls, 

•  Built-in  FM,  plus  SSB,  CW,  AM,  FSK. 

•  Semi  or  full  break-in  (QSK)  CW. 

•  40  memory  channels. 

Mode  and  frequency  may  be  stored  in 
4  groups  of  10  channels  each. 

•  Programmable  scanning. 

•  General  coverage  receiver. 
Tunes  from  1 50  kHz  to  30  MHz. 

•  t  yr.  limited  warranty. 
Another  Kenwood  First! 

Optional  accessories: 
•  AT-940  full  range  (160-10m)  auto- 
matic antenna  tuner  •  SP-940  external 


speaker  with  audio  filtering  •  YG-455C-1 
(500Hz).YG-455CN-1  (250  Hz), 
VK-88C-1  (500  Hz)  CW  filters;  YK-88A-1 
(6  kHz)  AM  filter  •  VS-t  voice  synthesizer 

•  SO-1  temperature  compensated 
crystal  oscillator  •  MC-42S  UP/DOWN 
hand  mic,  •  MC-60A,  MC-80,  MC-85 
deluxe  base  station  mics.  •  PC-1A  phone 
patch  •  TL-  922A  linear  amplifier 

•  SM-220  station  monitor  •  BS-8  pan 
display  •  SW-20QA  and  SW~2QO0  SWR 
and  power  meters. 
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Compl&e  service  manuals  a 'e  available 
tor  aH  Tno -Kenwood  transceivers  and 
most  accessories 

Specit'catfGns  and  qpflBs  are  sufc/eci  to 
change  without  notice  Of  obligation 
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MoreTS-9403  fnformation  is  available 
from  authorized  Kenwood  dealers. 

KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnul  Street 
Compton,  California  90220 


